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nh met te ei doom 


The dark bands 


This is the 614-foot propeller of the Antoinette monoplane revolving at about 1100 revolutions per minute and generating a veritable hurricane. 
are shadows cast on the swiftly revolving blade, Persistence of retinal effect explains the phenomenon. 


THE SPEED OF AN AEROPLANE PROPELLER.—{See page 27.]| 
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. NEW ERA OF THE STEAM ENGINE. 
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ah extremely wasteful devic« ind the invention of the 


compound engine was logical and inevitablk Then 
followed the triple and quadruple engines, the limit of 
expansion being reached when the low-pressure cylit 
der became too large for practical purposes. If a cylin 
der were built that would carry the expansion of tl 
steam down to the full theoretical limit of recipro« 


ing-engine efficiency, it dimensions would be exag 





gerated out of ali proportion to the rest of the engi : 
the weight would be enormous; and the losses through 
friction ing because of the great radiating surtac 


would be prohibitive. 
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and the skin friction losses a inconsiderabl Again 


the great drop in temperature in a low-pressure cylin 


rapid condensation, and greatly reduces 


th efficiency 

Hence, it will be seen that the reciprocating engine 
working on the higher ranges of pre ire and 
turbine working on the lower rang: are the cor ] 
“ments, the one of the other, and when acting in 
bination form an ideally economical arrangement 

The range of application of the new vstem is wid 
and already the turbir winning ick fo useful 





work an enormous amount of heat which was formerly 


Icst in the reversing rolling engine at th> steel works, 
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RAPID TRANSIT BY BELT CONVEYER. 
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ed and the speed a not excessive 
I moving platform i practically a ontinuous 
nvey for the onveyance of a large number of 
issengel at moderat eed it consists of short 
ength f platform, coupled together, forming an end 
Ss hain i kept in continuous motion In 
t hirty-four Stree bway ie! will be four 
irallel row rf latiorm; the first, adjoining tl sta 
ion platiorn noving it three miles an ho he 
next at six mile the third at nine miles, while the 
fourth which wi be entirely covered from end to 
nd with eat Vill ma continuously a Lweive 
miles an hour Entrances to the moving-platform sub 
iy will be placed at every intersecting avenue or 
treet, as the case may be The capacity will be 73,500 
ited passengers per hour in one direction during the 
is against 12,00 eated passengers on the 

‘ il ‘ nd 7,500 on the fiv 

wal iin ervice It n subway and as against 
M1) standing and seated passenger per hour on 

he exp! rvic ind 22,500 on the loca ervice 

In a cent communication to the Public Service 
Commission by ief engineer, Henry B. Seaman 
idvantage i the new system ar Stated to be 
First i istl i ised capacity and seats for all 
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viding an additional business front for display and 
nhopping purposes 


Although the moving platform speed of twelve miles 
er hour may seem somewhat slow as compared with 


running speed of a subway train, the difference is 


not nearly so great as might be supposed, and, indeed 
over the shorter distances 1 entirely in favor ol 
he new systen The Commission’s engineer finds that 


all distances of less than four mile the moving 
platform is a quicker and more convenient mode of 
onveyance than the local train service, or even quick- 


than the local and express service combined; a 


assenger reaching Times Square Station, Forty 

ond Street, from any local station south of Four- 

Street quicker by the moving platform than by 

ess train of the presel subway. 

narily average inciuding tops, 

ur, and twelve miles an hour 

I t I If this rush hour service 

mpared itfort peed of twelye miles the 

form i i 1dvantage for all distances 

because here is no train interval to wait and no 
istan be een statioz to walk 

I our mind t principal difficulty with such a 

m will b n vccustoming passengers to step 


from one surface to another that is moving three miles 


an hour faster Were it not for the great advantage 
of ample seating accommodation, easy accessibility, 
nd total absence of waiting, to say nothing of the 


avoidance of the present abominable crowding, one 


ight anticipate some reluctance on the part of the 
public to make use of so novel a means of conveyance. 


Experienc with esc: ors, however, would indicate 





that the public will quickly become familiar with the 


motion of the platforms If the new ‘lhirty-fourth 
Street venture fulfills its promise it will mark a new 


era in the history of metropolitan rapid transit. 
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RESULTS OF BRITISH STEAM RAILWAY 
ELECTRIFICATION. 


IMILAR conditions of heavy operating § ex- 


I ongestion of traffic, pollution of the 

he I moke, et have led several 

v I ailroad to make similar trials of 

ctici ose Which have attracted so 

ch ter n n tl country Chief among 
these a Mersey Railwa branch lines of the 
North-Eastern and tl Midland, and a section of the 
London, Brighton and South Coast Some of thes 
roads have no been ifficiently long under electric 
eperation to afford data for reliable comparison of 
the relat conomies and advantages of operation by 
eam and |} lectricity and the facts which were 
t I cel meeting of the Institution of Civil 
Engineer prov that the adopjion of electric trac- 


tion has been abundantly justified A comparison of 


three years’ operation of the Mersey Railway under 
h methods shows that the locomotive and car ex 
penses have been considerably reduced Furthermore 
nder tea traction one pound of coal costing six- 
teen shillings per ton moved one ton 2.21 miles at an 
verage speed of 17% miles per hour; whereas unde1 
ectric traction one pound of coal costing eight shil 


ings and nine pence per ton moved one ton 2.29 miles 
it an average speed of 224% miles per hou The cost 
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of maintaining the track and roadbed has been reduced 


from 0.0208 of a penny to 0,0089 of a penny per mil 
Under sieam traction the rails required renewal after 
carrying 32 million tons; under electric traction their 
capacity is 47 million ton Furthermore, electrifi 


cation has iised the average speed on the Mersey 
Railway, including stops, from 15.6 to 19.9 miles per 
hour; the number of n-miles per annum has gone up 
from 43 to 67 million, and the total expenses per ton 
mile, even with the interest on capital cost of the 
electric installation reckoned in, have been reduced 
from 0.544 to 0.295 of a penny 

On those branches of the North-Eastern Railway 
that have been electrified, the train mileage has been 
doubied, the platform capacity of the main station at 
Newcastle has been increased, and the number of 
signal movements has been reduced by one-halr, These 
advantages, coupled with the higher rate of acceleration 
of the electric trains, have enabled these roads to 
carry a traffic that would have completely swamped 
the old steam service 

It is of interest to note that in connection with the 
electrification « a branch of the Midland Railway 
tests which are being made of the relative advantages 
ef direct-current and single-phase operation seem to 
show that not only is the single phase taking care of 
the same service as the direct current, but that the 


weight of the trains is only slightly greater, and the 


consumption of energy somewhat less. It is to be 
hoped that our New York Central and New Haven 
ystems, which are operated respectively by the direct 
and the alternating current, will make publi for 


purposes of comparison upon a common basis, the re 


its of the vast two vears of electric operation If 
these figures were given, together with the cost of 
steam oneraticn of these same sections of road, thé 


electrical world would be furnished with a mass of data 


of exceptional value and interest 


PRIZES AT THE LOS ANGELES AVIATION MEETING. 
HE prizes that are to be competed for by 
heavier-than-air machines at Los Angeles 
(January 10th to 20th) are the following 
$10,000 for the machine which, carrying 
two or more persons, breaks all world’s records for 
duration, altitude, distance, and speed 

$7,500 for the machine making the best general aver 
age in all events. $5,000 for the machine which breaks 
all previous records and makes fastest circuit of th« 
course. $5,000 for breaking height record. $5,000 for 
breaking endurance record 

$500 each for the circuit of least diameter; leaving 
the ground in the shortest time; shortest distance re 
quired in starting; greatest ability during flight (gen 
eral averag: longest glide with motor shut off; best 
general average in landing at given point. A prize of 
$1,500 for a machine designed and built by a resident 
of California, Arizona, or Nevada which flies 5 miles 
and one of $500 if a flight of over 2 miles is made 
$500 for a machine designed and built in California 
which flies at least 5 miles. A prize of $2,500 is also 
offered for a machine that can soar (not glide) with- 
out power save that of aviator. 

A prize of $10,000 is offered for the dirigible balloon 
which flies from Los Angeles to San Francisco, and 
another of $5,000 for a non-stop flight by a dirigible 
carrying more than 2 passengers from Los Angeles to 
San Diego and back. The distances are 450 and 150 
miles respectively. A $10,000 prize is offered for a 
belloon trip to the Atlantic coast withort a landing, 
and $5,000 for the first balloon to land east of the 
Mississippi without touching en route. There is 
a $2,500 prize for breaking Count de la Vaulx’s long- 
distance record of 1,193 miles, and $2,500 more for the 
first balloon to land within five miles of San Francisco. 
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ENGINEERING. 

There has recently been launched at Bath, Me., the 
largest wooden vessel ever built in the United States. 
The “Wyoming,” as she has been named, is a six- 
masted schooner of 3,730 gross tons, with a total length 
over all of 350 feet. Next to her in size among wooden 
vessels is the “William L. Douglas,” with a gross ton- 
nage of 3,708. 

The launch of the battleship “Utah” at the yards of 
the New York Ship Building Company, Camden, N. J., 
signalizes, for the time being, the possession by the 
United States navy of the largest battleship afloat. 
Both this ship and the “Florida,” now being built at 
the Brooklyn navy yard, are of 21,825 tons displace- 
ment, and each will carry ten 12-inch guns. 

Toward the close of last year, the four-mile tunnel 
through the Andes on the line of the new transandine 
railway between Chili and Argentine was broken 
through. The tunnel lies on the Chilian side of the 
boundary line between the two countries, and forms 
the summit of a new single-track road. It is expected 
that the tunnel will be completed and the whole line 
opened in the spring of the present year. 

In his annual report to the Secretary of War, Gen. 
Murray, Chief of the Coast Artillery, announced that 
the difficult problem of mining the waters of the 
race” at the eastern entrance to Long Island Sound 
has at last been solved. By using anchors of 1,500 
pounds weight, mines w successfully anchored at 
the great depth of 300 ieet. A complete submarine 
equipment for the “race’’ will soon have been put in 


place. 

The British Congo section of the Cape-to-Cairo Rail- 
way, 134 miies in length, was formally opened on De- 
cember 12th. It extends from the Chartered Com- 
pany’s terminus at Broken Hill to the southern fron- 
tier of the Congo Independent State. This completes a 
continuous British line of 2,147 miles north from Cape 
Town. Work is in progress on an additional 160 miles, 
which will probably be completed in the autumn of 
1910. 

The “Vanguard” of the British navy, which has now 
undergone her trials with a maximum high-power 
speed of a fraction under 22 knots, is the fourth 
dreadnought to be completed for the British navy. 
Her displacement is 19,250 tons. She carries ten 12- 
inch guns disposed similarly to those of the original 
“Dreadnought”; that is, with six on the center line, 
and two on either broadside. On the full-power trial 
the coal consumption per shaft horse-power was 1.63 
pounds, and the main steam consumption was less than 
14 pounds, per shaft horse-power per hour. 

The United States Engineer Corps are engaged in 
surveying the route of the proposed Atlantic Coast 
Canal from Boston, Mass., to Key West, Fla. The 
scheme calls for a canal from Boston to the coast; 
through Long Island Sound, to and across New York 
Bay; thence across New Jersey to the Delaware River; 
thence to Norfolk on Chesapeake Bay, and thence to 
the sounds of North Carolina and Beaufort Inlet. The 
law providing for this survey calls for surveys for a 
25-foot ship canal from Boston to Beaufort, and a 12- 
foot canal from Beaufort to Key West. The estimated 
cost is $100,000,000. 

To facilitate traffic across the huge Culebra cut, and 
to carry certain air and water mains, a highway sus- 
pension bridge, with a span of 600 feet, has been built 
across the cut at Empire. Most of the material for 
the bridge was found on hand at Panama. The 
stiffening truss was made up of 4 x 6 and 6 x 6 
timber; and the towers were built up of 6 x 12 and 
5 x 10 creosoted pine timber bolted up in 16-foot 
lengths. The main cables, 870 feet in length, are 2% 
inches in diameter and have each a tensile strength of 
170,000 pounds to the square inch. 

The managements of several railroads have followed 
the lead of Jaimes J. Hill in impressing upon the farm- 
ers the need for conservation of the fertility of the 
soil, and they are using for this purpose the demon- 
stration train. One of the latest of these, equipped 
by the Pennsylvania State College, is being operated 
en a division of the Pennsylvania lines, and other 
instruction cars are following a route through Iowa 
and Nebraska. The return to the railroads for the 
outlay for this enterprise will consist in the increased 
amount of freight brought to their lines as the result 
of more intelligent farming. 


The introduction of the articulated compound type 
has made it possible for the railroads to greatly in- 
crease the effectiveness of existing locomotives which 
have become unequal to the work demanded. The 
Baldwin Locomotive Works have recently enlarged a 
consolidation engine for the Great Northern Railway 
by extending the boiler shell to include a superheater 
and feed-water heater, and placing beneath the exten- 
sion a separate low-pressure six-coupled engine. It 
is estimated that the coal consumption per ton mile 
will be reduced by nearly 50 per cent; 10 per cent being 
due to superheating, 15 per cent to feed-water heating, 
and 25 per cent to compounding. 
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ELECTRICITY. 

The Nobel prize for physics has been divided this 
year, one-half being given to Guglielmo Marconi for 
his development of wireless telegraphy, and the other 
half to Prof. F. K. Braun of Strasburg University, 
Germany, for his work in radio-activity. 

Experiments are under way to establish wireless 
telegraph communication between Japan and San Fran- 
cisco by way of Hawaii. Also to telegraph direct 
from Japan to San Francisco. So far these efforts 
have been unsuccessful, although telegrams have been 
received in Japan from Hawaii. However, the trans- 
mission was too uncertain to be of any commercial 
value. 

The scout cruisers “Birmingham’’ and “Salem” were 
sent recently on a cruise to test the efficiency of their 
wireless telegraph system and that of the station at 
Brant Rock, Mass. The cruisers were to attempt to 
maintain communication with each other over a dis- 
tance of a thousand miles, and with the land station 
over a distance of three thousand miles. Owing to 
severe storms, the test was not very successful. Doubt- 
less further tests soon will be undertaken under more 
favorable conditions. 

A new steam-electric locomotive is being built in 
England. It comprises a steam turbine, which oper- 
ates a dynamo supplying current for four series-wound 
motors. The engine is being designed to haul ex- 
press trains, and will be tested in actual service so as 
to show its efficiency as compared with the ordinary 
steam locomotive. It is pointed out that turbo gen- 
erators have proved so efficient in stationary plants 
that a similar system would very probably prove to be 
of value on railways to replace steam locomotives. 


A writer in Engineering (London) calls attention 
to the water power of Iceland which is going to waste. 
A company is now being formed to exploit these power 
resources. The Skjalfandi River Falls comprise the 
Goda Falls with 39,200 horse-power, the Aldeyjar Falls 
with 35,800 horse-power, the Barma Falls with 17,000 
horse-power. The Laxau River Falls would produce 
30,000 horse-power, the Sog Falls 50,000 to 70,000 horse- 
power, and the Guldfoss Falls 100,000 horse-power. 
With all this hydraulic power available, Iceland would 
seem to be an ideal spot for the generation of elec- 
tricity, particularly for use in electro-chemical indus- 
tries. 

A press report from England speaks of a remark- 
able development in wireless telephony, which will 
make it possible within a few weeks to carry on con- 
versation between Paris and New York. As the rec- 
ord distance over which wireless telephonic conversa- 
tion has been held even under the most favorable con- 
ditions is but a hundred miles or so, it is impossible 
to believe the press dispatch. It is very difficult to 
telegraph over so great a distance, and as the develop- 
ments in wireless telephony are in their infancy, and 
far short of those in wireless telegraphy, it is probable 
that we will have to wait many years before conversa- 
tion can actually be maintained between the cities 
named. 


A new type of car has been built for a line in Bruns- 
wick, Ga., in which the conductor is eliminated. The 
cars are of the “pay-as-you-enter” type, but may be 
entered only from the front platform, where the fare 
is deposited in the cash box under the motorman’s 
eye. The cash box is provided with a glass receiver, 
in which the fares may be examined before being 
dropped from the tilting bottom into a locked cash 
drawer. The cash box must be moved to the other 
platform when the car is on its return trip, and this 
has made it necessary to provide certain precautions 
to prevent coins from dropping out in case the box 
is turned upside down, and to lock the cash drawer 
when the box is removed from the support. The box 
is also provided with a fare-counting machine. 


An interesting comparison of the New York and 
Paris subway systems was published in a recent num- 
ber of the Electric Railway Journal. The following 
conclusions were reached: In the Paris system the 
average fare is but 2.7 cents with a minimum fare of 
1.19 cents at certain hours of the day. The Paris 
system offers universal transfers over a complicated 
network of lines, and when this network is completed 
a passenger may travel from any quarter of the city 
proper to any other quarter for a single fare. Our 
own system on the other hand charges a much higher 
fare, though the possible ride is longer. Allowing for 
difference in purchasing power of money, the charge 
per mile for the average ride is from one and one-half 
to two times as great in Paris as in New York. The 
lines extend into undeveloped areas fourteen miles 
from the center of traffic as against three or four 
miles in Paris, and a greater speed is attainable. The 
average speed in Paris is but twelve miles per hour, 
while in New York on the express tracks between the 
Brooklyn Bridge and 96th Street the rate is twenty- 
four miles an hour including stops, while the average 
speed for both express and local] trains for the entire 
system is eighteen miles per hour. 
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SCIENCE. 

Former President Roosevelt's African hunting trip 
will result in enlarging the Smithsonian collection by 
6.663 skins. The collection consists of hides of 243 
large mammals, 1,500 small mammals, and 1,356 stuffed 
birds. Human skulls picked up along the line of the 
ancient slave trail are also included. 

Prof. Hergesell, Count von Zeppelin’s mathematical 
and meteorological adviser, is now in New York. He 
states that two airships will be used by Count von 
Zeppelin with a view to exploring the entire region 
within the Arctic Circle. One will probably be left 
at a relief station in Spitzbergen, while the other is on 
its journeys, the two keeping in touch by means of 
wireless telegraphy. The German government will un- 
doubtedly aid the undertaking financially. 

Charcoal, graphite, and diamonds are only different 
forms of one chemical element—carbon. Hitherto 
carbon has been regarded as infusible, but it has ap- 
parently been fused in experiments which were de 
scribed by the Italian physicist La Rosa, at the last 
international congress of applied chemistry. By sub- 
jecting very pure sugar charcoal to the intense heat of 
the singing electric arc, La Rosa obtained a compact 
mass of graphite. When this mass was cooled quickly, 
minute transparent crystals appeared, which were 
proved to be diamonds by their form, chemical com 
position, and physical properties. 

Dr. W. von Oechelhaeuser has invented a method 
of converting ordinary coal gas into a very light gas 
which is eminently suitable for filling balloons. The 
process consists in decomposing and removing all of 
the heavy hydro-carbons and nearly all of the methane, 
and converting the carbon dioxide into the lighter 
carbon-monoxide. The resultant product is an almost 
odorless gas which contains more than 80 per cent of 
hydrogen and has a density of 0.225. The density of 
ordinary coal gas is 0.41 and that of pure hydrogen 
is 0.067. The lifting power of the new gas is about 
one ounce avoirdupois per cubic foot; the buoyancy 
of coal gas is 0.7 ounce; and that of commercial hy- 
crogen is 1.1 ounce per cubic foot. The balloon of the 
Aeronautical Society of Anhalt is to be filled with 
the new gas. 


A kitten about six months old was taken to a 
house a few miles distant from its birthplace, con- 
fined in a room and tenderly cared for during a week, 
and then set at liberty. It was supposed te have be- 
come habituated to its new surroundings, but it re- 
turned to its old home on the day of its release. The 
sense of locality and direction was exhibited stil! more 
strikingly by an old tom cat, which was stolen and 
carried a distance of 20-miles, confined in a bag. The 
cat was imprisoned, but made its escape and in a few 
days reappeared in a pitiable state at the home of its 
former master, which was separated from that of the 
thief by a high wooded cliff. 


A writer in Kosmos states that he possesses a tame 
magpie, to which he sportively offered an extinguished 
cigar stump. The bird began to tear the stump apart 
but, apparently changing its mind, proceeded to nib 
the stump, held in its beak, over every part of its 
body, including the inside of the wings, in a very 
careful and methodical manner. The experiment was 
subsequently repeated many times, always with the 
same result. The magpie is so fond of tebacco that 
it has repeatedly snatched a lighted cigar from his 
hand, against his will. It also picks up fallen cigar 
ashes and strews them over its feathers. He thinks 
these actions have a purpose, the destruction of para- 
sites, and are determined by atavism or inherited in- 
stinct. In the wild state, some unidentified plant must 
have been used, instead of tobacco, as an insecticide 
The magpie’s action, furthermore, seems to be an un- 
questionable instance of the use of “tools” by a lower 
animal. 

A great number of elements was studied by Madame 
Curie, but, with the exceptions of radium, uranium, 
and thorium, she found no elementary substance pos- 
sessed of a radio-activity greater than one one-hun- 
dredth of that of metallic urantum. Campbell made 
a similar series of examinations by a more sensitive 
method and came to the conclusion that potassium, 
rubidium, and lead are radio-active; but Elster and 
Jeitel have traced the radio-activity observed in lead 
to a small admixture of radium F, i. e., 
Levin and Ruer have recently tested the radio-activit 
of a great many substances. Their experiments con 
firm Campbell’s results in regard to the radio-activity 
of potassium and rubidium. This radio-activity, how- 
ever, is very small, being, in the case of potassium, 
only 1/1,000 of the activity of the 8 radiation cf uran 
ium oxide. In this case the radio-activity cannot be 
attributed to impurity, as the potassium compounds 
examined were derived from many different sources. 
They included commercial compounds, potash salts ob 
tained from molasses, distillery wastes and wool wash 
ings, Stassfurt potash rock, etc. One specimen was ob 
tained from the ashes of Russian sunflowers, a second 
came from the Tyrol and the third from Chile, 
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BY JACQUES BOYER. 


proper and conservative use of their timber supply. 
Practically all of the large manufacturers of lumber in 
the States of Oregon and Washington have entered into 
an agreement to manufacture odd as well as even 
lengths in flooring, finish, and similar planing-mill 
products. Heretofore it has been customary to manu 


facture these products in even lengths only. Now it 


is proposed to trim the manufactured lumber to lengths 


of odd numbers as well as even numbers of feet. Under 


the finishing material in place. Because of the con- 
servation element which enters into this question, the 
United States Forest Service has been recommending 
the adoption of odd lengths for some time past. The 
Portland office of the Service has recently made an 
investigation of the actual amount of unnecessary 
waste incident to the manufacture of even lengths only, 
and these figures show that under the old system the 
refuse burner consumed about two per cent of the total 

amount of the important forms of 


planing-mill products which are 
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Vises usually occupy fixed positions, and serv: 
merely as clam) by which the wood or other material 
prevented from meving, while the workman is com 
pelled to adapt t! | ition of his tools and his body 
to circumstance as best he may The ordinary vise, 
no matter what the irpose for which it is designed, 
consists of two iW one fixed, the other movabl 
The latter is moved toward and away from the former 
by a strong, square-threaded screw, which turns in a 
nut in the fixed jaw and in a col 
lar in the movabl aw, and the 
movement is opposed by a flat 


spring, which takes up the lost mo 
tion 


The universal vise, invented by 


P. Gloagner i nted on a ball 








manufactured from Douglas fir and 
other important forest species, in 
the States of Oregon and Washing- 
ton. When it is considered that 
about 750,000,000 feet of planing- 
mill products are manufactured an- 
nually in the two States mentioned 
above, this two per cent assumes 
The Forest 
Service is authority for the state- 
ment that 15,000,000 board feet of 
high-pric 1 lumber can be saved 
annually 1 Oregon and Washing- 
ton by the manufacture of planing- 
mill products into lengths of odd 
feet as well as even. It would re- 


important proportions. 





quire the yearly growth of timber 





jer y ind i 1 ligt 
When t] ‘ I I 
desired position the ball and socket 
int i cked and held motionless 
by a double-jointed iw, operated 
by a rap terminating in a loop, in 
which. the workman's foot is placed 
4s the accompanying photograph 
indicate he universal vise is de 
igned primarily for the use of 
hoemakers Tt can be employed 


in shaping, sewing, nailing and almost 
every other operation involved in the making and r« 


pairing shoes The shoe and the standard which 
carries it can be turned into any position and instantly 
screw of the vise, 


immobilized. without touching the 


so that shaping can be done much better than is possi 


bie with a rotating vertical standard, as the sole and 


placed in the positions most favorable 


the heel can b 
for working 
The apparatus ts very simple and comprises only 
five large par ind tw 
_ > -se- > — — 
The Pacific coast lumber manufacturers have taken 


in an important step for the promotion of 


THE UNIVERSAI VISE, 

the old system a considerable portion of the lumber 
which came to the shaping machine was wasted, and 
this action has been taken in order to save that waste. 
Considerable opposition to this innovation has arisen 
among retailers and consumers. The retailer contends 
that it is impossible for him to dispose of odd-length 
material, because of the common practice in the con- 
struction of wooden buildings, claiming that the initial 
saving of the manufacturer is transferred to the con- 
sumer. This is denied, however, because of the pro- 
portionally small amount of odd-length material which 

ill occur under the new system, and because of the 
latter-day practice of laying sub-floors of rough lumber 
and sheathing on the sides of the house before putting 


on approximately 30,000 acres of 
average timber land to produce the 
amount of lumber which this an- 
The manufacturer is convinced 
His greatest trouble 
now lies with a similar conviction on the part of the 
consumer that odd lengths can be used as economically 


nual waste represents. 
that the waste is unnecessary. 


as even lengths. 
— ——$—+-9-________ 

The new Mexican-Pan-American .<ailway has already 
been opened, states the American Machinist, and the 
line is in active operation from San Jeronimo on the 
Tehuantepec Railway to Tapachula, in Chiapas. The 
extension of that line will be continued to Port San 
Benito on the Pacific coast. There is also planned a 
new railway, passing through parts of the States of 
Coahuila and Chihuahua, about 375 miles long. 


MECHANICAL BOWLING MACHINE. 


BY THE 


Numerous efforts have been made from time to time 
to devise a mechanical apparatus for reproducing hu- 
man action in the delivery of a ball in various games 
where such is required, such as baseball, cricket, ten 
nis, and so forth. The problem however is somewhat 
abstruse, inasmuch as in bowling success is largely dé 
pendent upon the brains of the bowler, who resorts to 
varying subterfuges to nonplus his opponent, such as 
varying the pace, swerve, and “break” of the ball while 
in the air or after it has struck the ground. To repro- 
duce these peculiarities by mechanical effort is no easy 
matter, but an English engineer, 
Mr. D. D. Esson, M.I.M.E., of Bir 


action of a strong spiral spring, one end of which is 
attached to the moving lever a short distance above 
the shoulder, while the other end is attached to the 
body by an adjustable tightening screw. “By means of 
this screw the momentum imparted to the arm, and 
consequently the velocity of the ball, can be regulated 
merely by altering the tension of the spiral spring. 

A ball delivered in this manner, though fast or slow 
according to variation of spring tension, is a straight- 
forward delivery—it possesses none of that swerve, 
spin, or gyration causing it to break to the right or 
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left when coming into contact with the ground, and 
which is so baffling to the batsman. This requirement 
is fulfilled in an ingenious manner. The center of the 
cup-shaped receptacle or palm of the mechanical hand 
has a roller or drum with its axis running transversely 
with the bottom of the cup, and having its periphery 
projecting slightly above the spherical surface of the 
palm, so that when the ball is inserted, it rests upon 
this drum. The cup itself is fixed into a box-shaped 
casting of such dimensions that the external diameter 
of the cup will fit against the four internal sides of 

its containing box. Attached to the 

base of this outer box, and at right 





mingham, has perfected an ingeni- 
ous device for fulfilling the desired 
purpose 

AS may be seen, the apparatus 
comprises a tripod of steel tubing 
firmly fixed to the ground by means 


of specially designed anchors, 


which correspond to the “body” of 
the bowler. The bail rests freely 
in a semi-spherical cup or “hand 
carried at the outer end of a lever 
about the length of the human arm, 
with which it corresponds, the 
lower end of this lever being piv 
oted to the “body” at the “shoul- 
der 

When the machine ts at rest, the 
arm remains in a vertical position 
and the bowling operation is pro 
duced by pressing this arm back 


ward into a horizontal position 





with the ball resting in the cup 


Shaped hand. Directly the arm i 
released it flies toward its normal 
position, describtag therein a quar 
ter of a circle, the ball being pro 














angles therewith, is a hollow spin- 
dle or tube, mounted on a bearing 
which is rigid with the end of the 
arm, and in which it can be re- 
volved. It will be observed, how- 
ever, that the axle on which the 
drum revolves is at right angles 
with the hollow spindle on which 
the box and cup are mounted, the 


spindle itself being set at right 
angles with the ball’s trajectory. 
This spindle has a groove over 


which passes a band, the ends of 
which lead down a recess in the 
arm to within a short distance of 
its pivot with the body, and then 
the band is carried at a tangent 
over guide pulleys, one on each 
side, and the ends secured to brack- 
ets on either side, sufficiently far 
apart to enable the arm to swing 
uninterruptedly. 

When the arm is released from 
its horizontal position, and is 
pulled forward by the spring, the 
hand, by reason of the spindle’s ro- 








pelied through the air with varying 
velocity as desired toward its objec 
tive This 
the moving arm is produced by the 


forward movement of 


Inserting the ball in the “hand” of the 


machine. 


A MECHANICAL BOWLING MACHINE, 


The machine in the act of throwing 
the ball. 


tating, is caused to revolve, so that 

the velocity thus imparted to the 

ball, simultaneously with the cen- 
(Concluded on page 25.) 
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AN AUTOMATIC RAILWAY SAFETY STOP. 


BY DR. ALFRED GRADENWITZ 


Since the terrible catastrophe on the 


Berlin Ele- 


vated and Underground Railway caused by a train 
running by a stopping signal, the German railway 


administrations have been giving increased attention 


to automatic braking devices for pre- 
venting the recurrence of such acci- 
dents. The apparatus illustrated in the 
accompanying figures has been adopt- 
ed provisionally, and is now being 
tested out. Its object is to warn the 
engineer and fireman by visible and 
sound signals and set the brakes, all be- 
ing done simultaneously 

The safety device consists of contact 
levers mounted on the locomotive, and 
pedal contacts arranged on the track. 
The former are always arranged on the 
right-hand side of the engine, and are 
actuated by a permanently tightened 
spiral spring. In the interior of the 
cab is arranged in a conspicuous posi- 
tion the repeating box, which is intend- 
ed for indicating to the driver: (1) 
whether the track is disengaged; (2) 
which signal has been passed over; or 
(3) that the apparatus is out of order, 
the various indications being signaled 
on a red background inside a white 
frame, immediately before the engi- 
neer’s eyes. 

Above this repeating box is arranged 
a recording box, which mainly contains 
a clockwork, which is actuated if the 
train runs by some signal. This clock- 
work sets a roller and paper tape rotat- 
ing and thus causes a dash or dot to be 
inscribed. Furthermore, the engine 
driver is free to produce, on the same 
paper tape, before passing the signal, 
an annular mark, showing the signal to 
These 
marks may serve as useful records in 


have been duly attended to. 


the case of law-suits. 

On the roof of the driver’s stand is 
mounted an alarm siren, the howling 
sound of which is readily distinguished 
from that of ordinary locomotive 
whistles. The same siren is used as a 
braking signal in the case of brakeless 
goods trains. On the run- 
ning board of the locomotive 
is arranged the brake-cock 
casing 5, containing, in addi- 
tion to the brake-cock, a 
click for tightening the spring 
above mentioned, and, accord- 
ingly, the whole apparatus 
This click, in turn, is con- 
nected through the draw-bar 
10 with the contact levers 6. 
These two contact levers 6 


on sliding over the contacts 


actuated only in the event of both levers being struck 
simultaneously. This arrangement thus insures thor- 


ough reliability of operation. 


At 


each distant signal there is arranged a single 


pair of track contacts, and at the main signal, two 
pairs, situated about 30 meters apart. They are so 


connected 


with the signals as to be lifted when th 


signal is closed, thus protruding beyond the rail head 




















Upper engraving shows contact apparatus in operation 


of singie lever without sffect. 


Tripping devices in operation. 











The lower engraving shows contact 














and coming into contact with the slid 
ing levers of the locomotive, whereas, 
in the event of the signal being drawn, 
they are located below the rail head, so 
as to avoid any contact. 

In addition to these stationary ped- 
als movable pedals are provided which 
are readily fitted behind fish-plates, 
with a view to warn and stop trains at 
any point of the track. 

The working of the apparatus is as 
follows: On the contact levers passing 
over the track contacts, the draw-bar 
10 is pulled down, thus disengaging the 
click. The apparatus is merely oper 
ated by the spiral spring, and as the 
contact ievers perform no work outside 
of disengaging the tightening apparat- 
us, any heavy shocks are prevented, and 
the wear and tear is reduced consider- 
ably. 

On passing over a distant signal, the 
contact levers strike only a single pair 
of pedals situated on the track, thus 
closing an electric circuit, by the ac 
tion of which the alarm siren is 
sounded, while a disk bearing the in 
scription “distant signal” .ppears in 
the cab signa! box, and a dash is mark- 
ed on the paper tape in the repeating 
box. The brake cock is opened at the 
same time and the train is stopped auto 
matically. Owing to the automatic dis- 
engagement of the brakes, the driver 
is in a position himself to throw the ap- 
paratus out of gear, and to continue 
his journey 

On a closed main signal being passed 
over, the contact with the first pair of 
pedals produces an effect, as above 
stated, during a very short time, which 
effect is reinforced immediately by the 
second pair of track contacts. In fact, 
this second contact further disengages 
the click, thus opening compietely the 

braking cock and producing 
a rapid braking. At the re 
peating box appears a disk 
with the inscription “main 
signal,” while at the same 
time a dot is marked in the 
recording box. In addition to 
this, a checking lead is 
broken. The second contact 
also causes the apparatus to 
become locked up, so that the 
engine driver is no longer in 
a position himself to throw 





pull downward the draw-bar 
10 and thus set the apparatus 
working. The apparatus is 


the apparatus out of gear, be 





warning devices in cab. 


Diagram showing arrangement of track and engine contacts, and connections to sight and sound 


fore the train guard has re- 
(Continued on page 36.) 

















Engineer’s side of cab, showing repeating and 


recording boxes. 


If the engine runs past a danger signal, track contacts display a signa! in the cab and blow a warning whistle 
Express locomotive fitted with automatic safety devices. 
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perpendicular it 1 1 rolling friction; and that in so 
allel it is a sliding one That there ars 
uc! ompound f tions may be seen by consulting 
the article to which reference has already been made 
important economic questions arise 
in connection with friction First, friction wears the 
contacting parts This is a matter of very considet 
ible ignificance Second, friction consumes power in 
performing thi ibrasion In some cases, thi become 

iv ter of still greater importance However, they go 
hand in hand—usele destruction of material and 


waste of the power used in accomplishing this destruc 


perhaps, been more or less 
recognized almost from the beginning of the age of 
machinery But it is only in comparatively recent 
years that their vital importance has begun to come 
to the fore in ¢ ry direction in the machine world 
this is testified to at the present time by the intro 


duction of bali and roller bearings. These serve with 


more or les erfection—to accomplish the exchange of 
sliding fo olling friction In the railway world, the 
antifriction movement is attested by the fact that 
large outlays are being made to eliminate the friction 
at curves Reduction of time no doubt also in view 
But the railroads certainly have in view the economis 


gain to be derived from the avoidance of that exces 
sive wear on rail and wheel which occurs when round 
ing a curve, and the money advantage in saving the 
eam power wasted in effecting the wear and tear 
That railway curves give rise to a very excessive 
amount of friction may be understood from the amount 
wear occurring at a certain curve in the “subway” 


the Boston Elevated Railway Carbon-steel rails 


were replaced at a certain point, on the avegage, every 
forty-four day The amount of wearing down on the 
heads of these rails was about three-quarters of an 
inct 1s to what happened to the wheels in accom- 
plishing this wear, no one has any exact information 
But it must have been very considerable Three-quar 
ters of an inch was not worn off the rail head with 
out a corresponding effect on the wheels and trucks 
What happened at this curv is happening, in 
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greater or less degree, upon all curves, wherever lo- 
ted It is a matter of interest and importance, then, 


to consider more particularly the causes of friction at 


railway urve 

Three prominent factors enter The first causal fac- 
tor arises out of two fact The outer rail of a curved 
track is longer than the inner one And yet the one 


ust be covered in the same time as the other. Then 
vheels and axles are so combined that two wheels 

and the corresponding axle operate as a single piece 
Consequently, the one wheel is compelled to rotate at 
precisely the same speed as the other. In rounding a 
curve, however, a greater distance is covered by the 


on This conflict of rotational velocities between the 


two wheels results in slippage, and this of course 
means wear of metal and loss of power. It is to be 
observed that tl friction occurs irrespective of the 
peed of the train For the difference in length of 

between | two sides of the track remains pre- 


and this controls the amount of slip- 


The riousness of the friction is accentuated, 


It has been proposed so to arrange the wheels and 
xle that this slippage could not occur This might 
be done in two ways. Both wheels might be rotatably 


mounted, the axle being kept “dead”; or, the one 
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FRICTION AT RAILWAY CURVES. 


wheel might be made integral with the axle, and the 
other rotatably mounted. That either method would 
be effective can scarcely be doubted, but practical rail- 
road people do not seem to take kindly to wheels 
mounted rotatably on an axle 

Whether they are justified or not, there is another 
friction factor which enters and which is of far greater 
weight In order to get this clearly before the mind 
it will be well, perhaps, to consider the action of a 
group of flanged wheels on a railway track. Suppose 
we take a single pair of wheels and the corresponding 
axle. These wheels are flanged on the inside, as in 
Fig. 4. Now it will readily be granted that the axle 
must be kept perpendicular to the direction of the 
rails. In the case of the single pair of wheels, how 
will this be maintained? The two planes of the 
flanges at the places of contact with the inside of the 
head of the rail no doubt give some assistance. But 
this is practically negligible for the reason that a 
tight fit is not permissible. In fact, a very slight dis- 
turbance would be competent to destroy the perpen- 
dicularity of the axle, even on a straight track. 

Consequently, some additional means must be uti- 
lized. If we attempt to solve this problem by con- 
tructing a truck of three wheels, all being maintained 


unalterable in their relative position to each other, 
we should not succeed. In Fig. 5, the triangle ABC 
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CURVES. 


represents such an arrangement, the wheel contacts 
being supposed to be at the vertices A, B, and C. This 
truck would no doubt withstand any tendency operat- 
ing to throw it in the direction of the arrow at C. 
But a tendency in the opposite direction would give 
rise to the situation in Fig. 6. If at no other time, 
such a tendency would arise at a curve in the track 
when the rail corresponding to BC tended away from 
the truck as a whole. This condition of affairs is 
represented in Fig. 7 

The lowest number of wheels which when combined 
in a truck are competent to maintain themselves upon 
a track is four. The four-wheeled truck is conse- 
quently the unit that must be dealt with in consider- 
ing the friction arising at curves. 

Now when such a truck rounds a curve, the outer 
wheel of the forward axle is the one which first meets 
the change of direction. This is shown in Fig. 8, 
where the wheel at C has begun to respond to the curv- 
ature The wheel at D, because the rail curves away 
from it, will tend to be relieved. The impetus of the 
truck is in the direction FE. Consequently, there is a 
severe grind at ©. And this condition obtains through- 
out the curve 

No doubt if, during the time of rounding the curve, 
the axles of the truck could always lie in radii of the 
curve, as shown in Fig. 9, the friction arising from 
the rigidity of the truck formation would be largely 
reduced, if not entirely eliminated Inventors seek- 
ing to attack this problem must remember that the ar- 
rangement of the truck cannot be flexible. The change 
from the rectangular form to that of the isosceles 
trapezoid must be sufficiently instantaneous. It must 
not go further than requirements demand. Further, 
conditions must be reversible for curves bending in 
the opposite direction. Altogether, this is a very 
pretty problem 

Another factor which enters is one pointed out by 
Mr. Edward Godfrey. The tread of the wheel is not 
horizontal, but inclined, as in Fig. 10. On the outside 
wheel of the forward axle the climbing tendency re- 
sulting from the effort of the truck to move in a 
straight line forces the wheel flange to some such posi- 
tion as that shown in the figure. This is aided, no 
doubt, by the fact that thus greater speed is attained. 
Reverse conditions on the inner side of the curve co- 
operate to the slewing of the whole axle outward, be- 
cause thus a less speed is obtained on the inner side 
of the truck. Now the result of this slewing is to 
bring a very steep portion of the outer wheel in con- 
tact with the head of the rail. There arises, thus, a 
severe wedge action. This is, perhaps, the most im- 
portant of all the factors giving rise to friction at 
curves It is due to a combination of the causes pro- 
ducing the other two 

—> + 6 +e ee 


Death of William A. Eddy. 


William A. Eddy, well known throughout the coun- 
try for his many kite-flying experiments, died recently 
after an illness of several months. Mr. Eddy’s life 
was spent in the study of kite flying, to which art he 
contributed much that is valuable. Although a self- 
taught man, he did much useful work, particularly in 
kite photography. Latterly he was very much inter- 
ested in aeronautics, to which his kite investigations 
naturally drew him. 

- + oe ————— 

Dr. Czerkis of Vienna, who has undertaken a study 
of the chemical structure of cannabinol, the active 
principle of hashish or Indian hemp, gives the follow- 
ing graphic description of the peculiar intoxication 
which hashish produces: “It is as if the sun illum- 
inated every thought that passes through the brain, 
and every bodily movement is a source of joy. The 
hashish eater does not experience the kind of pleasure 
which is produced by the gratification of bodily appe- 
tites. He feels the joy of one who hears good news, 
of the miser counting his gold, of the lucky gambler, 
or the successful seeker after fame. He is the sport 
of every impulse and the current of his thought is 
diverted by the slightest impression. A word or a 
gesture suffices to suggest new images and ideas, with 
marvelous quickness and precision. For this reason 
the Oriental hashish eater, before he gives himself up 
to the enjoyment of the drug, takes care to remove 
from his presence everything that could induce mel- 
ancholy or any feeling except that of keen delight. 
For the accomplishment of this object he makes use of 
every means which the customs of the Orient place 
at his disposal. In* his harem, surrounded by his 
wives, under the spell of soft music and voluptuous 
dances, he enjoys a delirium in which he feels himself 
transported to the paradise which the prophet has pre- 
pared for him.” 
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THE SPEED OF AN AEROPLANE PROPELLER. 

The idea of propelling a huge machine weighing half 
a ton at the speed of an express train by means of a 
fan seems absurd on the face of it. One is apt to dis- 
count the power of a fan. Air is such an intangible, 
imponderable, substanceless fluid, fhat it seems im- 
possible to obtain sufficient thrust against it to drive 
Yet this is what 
The result is ob- 


a machine of any appreciable weight. 
a flying machine propeller must do. 
tained by making the propeller of such size and driv- 
ing it at such speed that when the machine is held 
generate a current of 
We know some- 


stationary, the propeller will 
air flowing at the rate of a hurricane. 
thing about the power of heavy gales; and when we 
consider that an aeroplane propeller is capable of pro- 
ducing a moderate-sized cyclone, it is easier to con- 
ceive of its exerting sufficient force to drive a 1,000- 
Flying machines have 
In order 


pound aeroplane at a fast clip. 
attained a speed of over fifty miles per hour. 
to do this, the propellers must have been driven fast 
enough to have produced a current of air considerably 
more than this velocity, because the fluidity and elastic- 
ity of the air is sufficient to cause a considerable “slip” 
of the propellers, which reduces their efficiency to a 
large extent, depending upon the design of the pro- 
Our front-page illustration this week shows 
Mr. Hubert Latham’s “Antoinette” monoplane under- 
going a test of its propeller. The propeller is revolv- 
ing at the rate of about i,100 revolutions per minute, 
which is about the rate of the average electric fan; 
the propeller describes a 


peller. 


but when we consider that 
circle 6% feet in diameter, some idea of the volume 
of air set in motion by the machine can be conceived. 
At a test made in England last fall, a thrust of 265 
pounds was obtained. Supposing the motor to de- 
velop only 30 horse-power instead of the 50 at which 
it is rated, this is equivalent to but 8.8 pounds per 
horse-power, which is about all the average propeller 
will give. A prominent American experimenter has 
lately obtained 325 pounds thrust with a 30-horse- 
power motor, but in this instance a large 9-foot pro- 
peller making but 400 R. P.M. was used. Such a pro- 
peller is more efficient and produces a greater thrust 
In the instance cited it was also of 
a special form. The illustration shows Mr. Farman at 
one side of the machine, and Mr. Curtiss at the other. 
It is curious to note that the hazy circle produced by 
the rapidly rotating propeller is cut at two points by 
dark bands These are shadows cast on the 
The shadows are, of course, intermittent, as 
they fall the blades only as they come within 
the range of the shadows. This suggests an experi- 
ment which was submitted to us some time ago by 
one of the readers of the Screntiric AMERICAN. He 
propused to show the shadow of a man on a string. 
The proposition appeared rather startling, but he soon 
demonstrated that the complete shadow, showing a 
perfect profile of the man’s face, could be shown on 
the string, provided the string were weighted at one 
end and whirled that it formed a hazy 
patch of reflected light similar to that produced by the 
propeller blades in our front-page illustration he 
persistence of vision of course accounts for the haze 
in the first place and for the shadow as well, because 
both are intermittent, as an instantaneous photograph 


per horse-power. 


wide 
biades. 


upon 


around so 


would show. 
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The Public Bath System of New York City. 

In a paper presented before Section 1 of the Ameri- 
can Association for the Advancement of Science, at the 
Boston meeting, December 28th, 1909, entitled “The 
Public Bath System of New York City,” by William 
H. Hale, Ph.D., Superintendent of Public Baths of 
Brooklyn borough of New York city, some interesting 
facts were stated showing the increase and utility of 
this recent public institution for the premotion of the 
public health. 

Prior to the consolidation of the surrounding cities 
into Greater New York there was no interior public 
bath. All were located along the river front as float- 
ing baths. The first interior public bath in Manhattan 
borough was established on Rivington Street on the 
east side of the city March 23rd, 1901, and has been 
the most crowded of any bath, on the average, for the 
year. 

Newer baths opened on Pitkin and Montrose Ave- 
nues, Brooklyn borough, have had more bathers in hot 
weather than any others. It is stated that on one hot 
summer day 9,000 bathers used them. A third public 
bath was opened in Manhattan on November 23rd, 
1904, in West 41st Street. At the present time there 
are seven in Brooklyn, twelve in Manhattan, and one 
each in the boroughs of Queens and Bronx. In the 
Brooklyn borough during 1908, 2,026,825 persons pat- 
ronized their fine interior public baths. In 1909, up 
to December ist, 2,273,725 persons used all the baths 
in this borough, showing an increase over the previous 
year. 

In Brooklyn a small charge is made, 1 cent for a 
cake of soap and 1 cent for a towel, and an additional 
charge of 3 cents for the use of a tub bath. The free 
baths are mostly of the shower kind, although in some 
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have been built 
wide, said to be 
houses have a 


bath houses swimming pools 
feet long by thirty-nine feet 
in the city. Newer bath 
in the second story above the bath 


later 
sixty 
the largest 
gymnasium built 
house proper. This has been found to be a most use- 
ful adjunct. Mr. Hale suggested still further that roof 
wardens be built gymnasium. He also 
recommended that there should be a greater extension 
of facilities for public bathing, particularly the estab- 
lishment of a great public bath by the sea modeled after 
the baths at Revere Beach and Manhasset Beach in 
Massachusetts. At Coney Island on city property such 
public bath structures could be constructed as would be 


above the 


remunerative to the city and yet would supply a press- 
ing public want. Mr. Hale further recommends the es- 
tablishment. of a separate bureau of public baths and 
gymnasiums, with uniform pay to attendants and offi- 
cers, to cover the whole city. The city should have 
full control of the proposed seaside baths, as they are 
intended for the entire city and not wholly for the 
borough in which they are located. 


Catia, 
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RELATIVE POSITIONS OF HALLEY’S COMET, THE 
EARTH, AND THE SUN. 
BY JOHN C, DEAN. 

At the top of the accompanying drawing the comet 
is shown in its position for January ist, 1910, outside 
of the orbit of Mars. At the left the earth is moving 
in its orbit away from the comet, the distance between 
them being about 115 million miles. 

On March 24th the earth will reach the position 
shown in the drawing, while the comet will have 
moved to a point on the opposite side of the sun. Dur- 
ing this period (January Ist to March 24th) the comet 
will be visible, with the telescope, in the western 
evening sky, but on March 24th, when passing back 








RELATIVE POSITIONS OF HALLEY’S COMET, THE 
EARTH, AND THE SUN. 


be invisible for several days. The 
at this time 


of the sun, will 
distance between the earth and comet 
will be 165,000,000 miles. 

When the comet next emerges from the rays of the 
sun it will have shifted to the morning sFy, rising 
before dawn, and for the first time becoming an inter- 
esting object to the naked-eye observer. The earth 
and comet will now rapidly approach each other and 
the latter will greatly increase in brilliancy. 

About April 20th it will pass its nearest point to the 
sun, as shown in the drawing, and on May 18th will 
again disappear in the sun’s rays—this time, however, 
passing in the front of the great luminary. It is pre- 
dicted that the nucleus will cross the sun’s disk about 
five minutes of a degree from its center, thus furnish- 
ing an opportunity to observe whether the nucleus is 
opaque to the sun’s rays. 

The transit will not be visible in the United States 
as it will occur after sunset here. 

On the night cf May 18th the earth and comet will 
rush past each other and the earth will probably sweep 
through the tail of the comet. They will be only 12,- 
000,000 miles apart. After May 18th the comet will 
attain its maximum of splendor in the evening sky, 
and in a few days thereafter its glory will rapidly fade. 

+8 
The Current Supplement, 

Dr. Alfred Gradenwitz opens the current SuppLe- 
MENT, No. 1775, with an article on a snow plow em- 
ployed on a Swiss railway. Some interesting infor- 
mation on submarine sound signals is presented. Mr. 
Warren QO. Rogers writes exhaustively on friction 
drums and brakes. The employment of electrolysis in 
chemical manufactures is made the subject of an in- 
structive article by Prof. B. Lepsius. Mr. Charles R. 
King describes a new gas fusion process. One of the 
questions in connection with aerial 


most important 


27 


navigation is the provision of suitable places of refuge 
for the enormous dirigible balloons of which Germany 
is the proud possessor. The problem is discussed in 
illustrated 


nautic correspondent. Dr. 


article by our German 
Robert Amory 

coffee as a beverage and describes a new method of 
The great guano deposits 
Baeke- 
land summarizes the electrical and electrochemical ap- 


& copiously aero 


writes on 


preparing it for the table. 
of Peru are described and illustrated. Dr. L. H 


plications of bakelite. 





Correspondence. 
THE END OF THE “DANIEL TENNEY.” 
To the Editor of the ScientTiric AMERICAN: 

In looking files of the 
AMERICAN to-day, I found in the issue of March i3th, 
1897, reference of the building of the old 
ship “Daniel I. Tenney,” built at Newburyport 
by John J. Courier, Jr. 

This item, in connection with the storm now raging, 
carries me back to eleven years ago to-day, when the 
“Daniel I. Tenney” was lost off the coast of Scituate, 
in the disastrous November gale. The wreckage was 
strewn for miles along the shores of Scituate and 
Marshfield. A portion of the containing the 
name was thrown ashore opposite the writer's house. 
I picked up some of the interior finish of the cabin, 
and have made of furniture of it, 
which are prized quite highly by the owners. This 
ending of the career of that noble ship 





over some old Screntiric 
merchant 
Mass., 


stern 


several pieces 
is the sad 
which so proudly braved the storms of old ocean so 
many years. 

Perhaps some of your readers may be interested to 
know where the “Daniel I. Tenney” laid her bones to 
rest. W. W. RANPALi 

Sea View, Mass. 

->+e+> 
THE INVENTOR OF THE STEAMBOAT. 
To the Editor of the Screntiric AMERICAN: 


I beg to thank you for publishing my letter, as also 
for your courtesy in sending me the copies of your 
current issue. 

I wish to point out that although I insist that it 


matter to prove that any 
any just 
“inventor” 


would be a most difficult 
other of the so-called inventors hav« 
to priority, yet if any reliable proof of any 
practically 


claim 


having produced a successful steamboat 
prior to 1736 is available, then I 
sink any claim on behalf of Jonathan Hulls; but In 
my humble opinion, from research I have made upon 
the subject, such is not possible. Therefore I boldly 
assert that he and he alone should have the great hon- 
ors ascribed to him. Will anyone refute this? 

I claim practical success of his invention, but not 


to do justice to an inven- 


would once for ali 


commercial success; and 
tor’s memory, it should not be for the purpose of re- 
foundation 
undeniable; 


quiring commercial success. He laid the 
for commercial this fact is 
therefore why should he not have the honors and dis- 
tinction for his genius? Always remembering that he 
was many years ahead of his competitors. 

I do not admit, what is so generally claimed, that 
it is not the man who invents, as the man who puts 
into actual practice, that is deserving of the honors. 
Without the man who invents, there could not be any 
need. Neither would he have any place for putting 
into practice that which he would otherwise have had 
no knowledge of, had it not been for the earlier in- 
ventors. 

It appears clear that Jonathan Hulls, although the 
side-paddle boat had existed for many years propelled 
animal he was abso- 


success 


by both manual and labor, yet 
lutely the first to suggest 
both by steam 

original of the 
his claim to originality is 


steam power to supersede 
And with his 


wheeler, combined 


methods propulsion. 


innovation stern 
with the made 
doubly sure; always remembering the very early date 
of his invention and the very crude form of steam 
engine which then existed. Therefore the greater the 
honor that should be accorded to him. 

With regard to Fulton, no serious claim can stand 
in face of the foregoing. To put it mildly, he was 
only a copyist in the matter of steam propulsion. | 
cannot too forcibly assert that Robert Fulten has no 
claim whatever, and this fact N. S. Arthur Daniel cor- 
roborates. This gentleman asserts that “England 
certainly set up a monument for Jonathan 
undoubtedly the 
further 


ide paddles 


should 


Hulls, as he was inventor 


origina! 


in England”; and he states, “whether he 


actually built the boat or not is of no special conse- 


ouence.” 

I have been able to provide proof that he did build 
his boat, and that it was a practical success. Conse- 
quently, any additional proofs I have supporting him 
and they are numerous—would be quite superfluous 

There could not possibly be more than one inven 
tor of steam navigation, whatever adjectives be used 
J. Hooper Huu 


Manor Park, Essex, England 
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BY JACQUES BOYER. 


through the glass and consequently less is reflected 
and absorbed. This difference in absorbing power, how 
ever, makes the glass wall inferior to the masonry wall 
in the matter of warming the plants and protecting 
them from frost at night A masonry wall absorbs a 
great deal of heat during the day and gives it out at 
night, but this effect is comparatively small in the case 
of a wall of glass 


e 


In the matter of cost, there is little difference be- 
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RR Wal ts. 


inhabitants as have been published have fluctuated 
between 100,000,000 and 200,000,000 only. Commonly 
at the present day, the number of natives in China is 
mentioned as 400 to 450 millions, but expert geograph- 
ers brand this number as greatly inflated. In many 
late books, in consequence, the reader finds only 300 
to 350, or indeed only 250 millions stated as the prob- 
able extent of the population. Naturally it occurs to 
the thinker that the importance of all suppositions in 
regard to a “yellow peril” 
and its directions must de- 





Im the iltivation of fruits on the espalier ystem 
the t na i planted along a wall of stone 
or rick ill thei rar ul arefully 
attached, so a ‘ pread then ut into a plane sur 
face, and allow fre access of light and air to every 
part Ordinarily, the direction of the wall is deter 
mined by |! il circumstance ind the varieties of 
pears, cherries, peaches, apricot apples, and other 
fruits which a planted along the wall, are selected 
with reference to this di 
rection Until very re 
cently if the wall was 


built in an east and west 
direction, 80 as to expose 


one fax to the south, the 


other fa was almost en 
tirely wast I l Oo 
nedy t ta ( il 
fairs grow 
eT ha | t 
idea of employing tran 
parent espalier wall 


through which the light of 


the sun can penetrate to 


the tre planted on the 
north side of the wall 
Comte Horace de Choiseul 
in particular, has conduct 
ed a series of very inter 


esting experiments of this 
sort on his estate at Viry 
Chatillon, in the Depart 


ment of Seine«t-Oise, and 


has obtained some very 
promising results He 
built a glass wall 6%, feet 


high and about 60 feet 


long. extending in an east 








pend very largely on a 
sure calculation of the size 
of the population of China. 
Of course, in the course 
of former centuries the 
Chinese government pro- 
jected and made at least 
the semblance of various 
censuses, so that when 
they were published they 
were found to be mostly 
mere statements of the ap- 
proximate number of fam 
ilies and were therefore 
quite unreliable. And the 
shadowy value of such 
censuses was not improved, 
by the way, by the chic- 
anery of the governments 
of the individual prov- 
inces, who, when a census 
was ordered for the pur- 
pose of military conscrip- 
tion or of collection or ap- 
plication of a tax, prompt- 
ly falsified the figures. 
Now, finally, the gigan- 








and west direction, and 


planted fifteen pear trees 


of the variety Winter 

Doyen” on each side, north and south. The bearing 
surface of the wall amounted to about 26 square yards 
on each side The south side y led i " ‘ " 


total weight of 91 pounds, and the north side bore 119 
pears weighing 77 pounds, making in all 243 pears with 
a0 aggregate weight of 168 pounds. All of the pears 
were of particularly fine appearance, without blem 
ishes of any kind, and it is a remarkable fact that the 
fruit which was gathered from the north face of the 
wall was even smoother of skin than that which was 
produced on the southern side Each square yard of 
the glass wall produced nine or ten pears of an aver 
age weight of about 11 ounces 

Another experiment with glass espalier walls has 
been made by MM. Croux & Sons in their nursery at 
Val d’Autnay in the Department of the Seine The 
wall which they constructed also lies east and west 
and consequently presents northern and southern ex 
posures As the accom- 


panying photographs show 


A GLASS ESPALIER WALL (SOUTH SIDE). 


tween the glass and the masonry walls. The cathedral 
glass employed by MM. Croux costs about $6 or $7 per 

near yard of wall 8 feet high, including the cost of 
the glazed roof projecting over both sides A masonry 
wall of the same height would cost $4 or $5 a yard, and 
the addition of the glazed roof, which of course is 
equally necessary in this case, would raise the total 
cost to $6 or $7 per linear yard. More extensive and 
long-continued experiments must be made, however, 
before it will be possible to pronounce a positive opin- 
icn concerning the relative merits of glass and ma- 
sonry espalier walls 

— 2-e-2> ——— — 

There is now a prospect of a thorough, explicit cen- 
sus of the population of China. To grasp what this 
signifies one must first remember that China is vastly 
the most populous state of the whole world, and second- 
ly, that hitherto such estimates of the number of its 


tic project of a real cen- 

sus of the whole Chinese 

Empire is to be executed, 
and in the double form of a census of families and a 
census of individuals. ‘The former is to be ready by 
the early part of 1910, the latter by 1912. In view of 
the immense extent of the Chinese Empire the vast- 
ness of this task can hardly be overestimated. The 
stupendous endeavor required by such a work can be 
sustained, however, by the present excellent organiza- 
tion of the Empire, though the fact cannot be ignored 
that certain parts of the Empire deem themselves 
wholly independent and will therefore resist the 
necessary official visitation required by the census in 
such districts or will try, through the stiffest mendac- 
ity possible, to make the results ef the census, as far 
as they concern themselves, utterly ridiculous. 

Despite the recognition of the inevitable effect of 
such uncertainties and defects, however, the definite 
attempt to make a careful census of the population of 
China would be of great value, and even if the final 
published * result of the 
double form of the census 





the wall ig surmounted by 
a glazed roof projecting on 
each side. Along each face 
of the wall were planted 
Calville appies Winter 
Doyen Passe-Crassane 
and Directrer Alphand 
pears. together with peach 
trees and grape vines 
care beimg taken to place 
the same varieties on each 
side, in order to make the 
comparison easy and accu 
rate 

In 1907 these trees and 
vines produced their first 
crop, in which no differ 
ence between the fruit 
produced from the ‘north 
and south sides of the wall 
could be detected The 
same result was shown by 
the crops of 1908 and 1909 

There is indeed little 
difference in temperature 
between the north and 
south faces, as the former 
is heated by the solar 
rays which traverse the 
glass, and the iatter is 
cooler than the south side 
of & masonry wall for 


the very reason that some 








were not correct by 20 to 
30 million individuals. 
—_00eo——- 
Concrete poles hexagon- 
al in shape and hollow 
through the center are 
used by the Oklahoma Gas 
and Electric Company. A 
35-foot pole measures 7 
inches across corners at 
the top and 16 inches 
across at the butt. They 
are molded in ‘crms made 
up of 5-foot sections, so 
that it is possible to cast a 
pole of practically any 
length. Steel rods are 
placed symmetrically about 
the central axis and at the 
top and bottom project 
through holes in a steel 
plate. The rods are bent 
over at each end and se- 
curely fastened. The core, 
which is wrapped with one 
thickness of building pa- 
per, is suspended within 
the form by wires at inter- 
vals along its length. The 
concrete used consists of a 
mixture of 1 part cement, 
2 sand, and 3 parts chats 
or zinc tailings, which can 








of the incident solar radi- 
ation is transmitted 


A GLASS ESPALIER WALL (NORTH SIDE). 


be obtained from the zinc 
mines of Missouri. 
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BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 


Among the various minerals found in the island of the trade has undergone considerable expansion, with As a rule, in a series of shafts sunk close to one an- 
Ceylon, that which is the most abundant is graphite, the result that mining is being extensively developed. other, it will be found that a singie main vein or sev 
or plumbago, practically the only one found in suffi- The mineral is found in veins and nests in the crys- eral parallel veins will extend through the whole of 
cient quantity to render exploitation profitable. It has talline rocks, occurring frequently in a fibrous or flaky these pits with minor vanes stretching from either side 
attained a worldwide reputation for its excellent qual- form, the flakes beirg disposed at right angles to the along the planes of division. Even if the mine 3 
ity, its composition being practically pure carbon, and wall of the vein. These veins vary in width, some- not found in continuous veins, but rather in isolated 
is in extensive demand for crucibles. The average times being less than an eighth of an inch, while in pockets or nests, these are generally parallel to one of 
output is approximately 50,000 tons per annum, the others they will extend to several feet. Some are found the main directions. Investigations show that the min- 
greater part of which is exported to Great Britain to follow the foliation planes of the various rocks, eral exists in a series of belts, but their extension can- 
and the United States. Within the past two decades while others run crosswise or branch in all directions. (Continued on page 26.) 


Sifting and screening the graphite. 


Hand cleaning, sifting, and breaking large pieces of graphite after 
screening. 














Bamboo ladderway in graphite pit. A con- Final grading of graphite into first and second qualities and Graphite pit, showing crud: baling arrange- 
tinuous stream of miners carrying package for shipment. ments. Baling is carried on by 
baskets of plumbago. natives. 


GRAPHITE MINING IN CEYLON, 
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Soon after the Mc inver i first “hot varying ucce his journalistic enterprise was pur not exceed $25 per day It is ascertained by a minute 
air” ba \F hict . i { owed chased b I present proprietors of the ScrentTiri and careful estimate that an aeroport 150 feet long 
i h first ! nti \ and capable of carrying five persons at a speed 
und it ntor 1 ol } Amol Porter less noticed inventions, and the one sixty miles per hour, may be constructed for $1,500 
pherical and a i ! which [ presume h aped the smallest recom Now, having been disappointed of the funds requisite 
tion nd nd iddet | i i ing lachine, or as now styled, a to put this invention in operation on a scale of prac- 
ena the navis emet! of th dirig a n, but which he dubbed an “aero- tical utility, I propose that if three hundred persons 
u id a , ind d vhat port As nearly as I can ascertain from the records will subscribe five dollars each, payable when the 
is vy kno ‘ bed a i “dirigibl at my command, this invention was made and pat whole amount of 1,500 dollars shall have been sub- 
balloon Omitt i I te work of the ented in 1820, but not until 1852 did Porter seem to scribed, I will torthwith construct this pioneer aero- 
man ' | 1 al iresome ballooni who ike ar serious effort to exploit the devic« In that port, (which may be done in six weeks); and when this 
orig ted o7 pied tl I the ar he organized what he called “The Aerial Naviga- is put in operation I can readily command the requisite 
id ea for ti lan ment . ir tion Company and attempted to raise the funds neces- funds for constructing a large aeroport as above men- 
pherical or p i r elongated and i iry enable him to construct his first aeroport by tioned. And I will so arrange that each subscriber on 
aped i il revert at on t an appeal to popular support through the sale of $5 he payment of the said sum of five dollars, shall be fur- 
by of ou | ! d " nished with a regular title deed, which shall entitle 
Ru Por I \ f leceased father I have ré the holder thereof to one three-hundredth part of this 
i ik j \ f i ol e bond issued to him under first aeroport, and also to one three-thousandth part 
ventor \ ) ‘ a facsimile of which is re of the first large aeroport that shall be constructed, 
" und ( { ( \ rir 1} itl and of all benefits and emoluments that may be de- 
188 Sith I n di ict Below follo an abbreviated copy of the “proposi rived therefrom for twenty years; the said aeroport 
| , a AERIAL NAVIGATION COMPANY. 
' Madr Dain te 
: $5. 
* e eo *) 
. CRS) 
i 
| 
\ I, Rufis I of t 1 : 1 t of Columbia, have invented an pac denominated an Arropor?, for the purpose of serial 4 
ated hav i i vents for « ue ty f said yport - fitsi to Le one handred and fifly feet In length, ps 5 taser de dati hegre | 
ay « rate of Pi: miles per hour;—and whereas — . 
. 
f O. M Clacer 7 ih Faney Mtl, coreeed, Fag Sf heh bute lg < cand Hale of Virg tpitec 
4 i . wlenture ely feih, That for-and in considernt WC lier, Five lars, to me fn hand paid, the 
ich te} f ‘ 1, 1 have foi and transft i, end de herchy assign sav) transfer, to the said 
livided tt th poet of ' i sort thet @hall be constructed, and aleo one undivided (hree-thousandth part of the aia second aeroport, (that is, the | 
ni : i700 iv length.) the said assignee abeve named, or the holder hereof, te be entiiled to one threethousandth part of all benefits and emoluments | 
i om t large t fur twenty ts frou the time the said aeroport shall have heen put in operation, And I hereby covenant with tue said 
u j {construct sald two eeroperts, aceording to my proposition aud prospectus, published in the “ National Intelligencer” of the 19th of March, 
it tin repeir for tWenly yours. And the master. clerks, aud managers of eail aeroport are hereby authorized to pay to the holders of this 
M “ month, during twynty ycars, one tree war sie at tee, roportwhich shall have aecrued during the month preceding. 2 
ny ' have nto set nw rand amd affixed my sen), on ft f’day of April, Ic, 
’ ! i ‘ hand oid affixed my 2B vsy ot pri i 
Bias s 0. Galerve? ip j / 9 
US oS Zbnvei vw Liefite Celts +" 4 
Ci ee ; i 
FACSIMILE OF THE AERIAL NAVIGATION COMPANY BOND WHICH SHOWS THE PORTER AEROPORT DIRIGIBLE CAR. 
hool educatio he p ed an alert mind and a tion and prospectus” alluded to in the bond, as | find to be kept in repair without expense to the share- 
retentive memor whict coupled with a natural it printed in the issue of the National Intelligencer holders Washington, March 16th, 1852. Rufus 
genius for observation and invention, fitted him ad of March 19th, 1852 Porter.” 
mirably for an active and ife He early dis ‘THe Fiyine Sure.” While with the added knowledge and experience of 
played inventive abiliti of no mean order, as is at A chance to secure a cash income of $10 to $20 a half century we can see wherein Porter was mis- 
tested by tt! list of his patented inventions disclosed per week for twenty years by the investment of five taken in his calculations and visionary to a consider- 
by the records of the Patent Office Some of his patents dollars in advance able degree, we can also see wherein he was in ad- 
displayed an acumen and foresight which led him into it is extensively known that the undersigned has vance of his day and generation, and prepared to 
the van of progress, and proved that he was fully by theory and practical experiments so fully demon- achieve the success that later and quite recently at- 
abreast if not actual! ihead of his time Among his strated the practicability of aerial navigation that all tended the efforts of Count Zeppelin and others of 
numerous patented ir nitions we find enumerated a who have fully examined the subject are convinced; the present day, had he but been in possession of the 
oord-making carriage or rdinary and no person, even of those whose interests are ad- gasoline or alcohol motor as now applied to dirigible 
road vehicle, prophetic of the latter day automobile verse to its success, can offer a word of rational ar- balloons and aeroplanes. Comparing the fanciful rep- 
a pioneer treadmill hor power machine a corn gument iinst it Several model machines have resentation of his aeroport as given by the engraving 
sheller, the inevitable Yankee churn, a ishing ma been constructed, and each of them has operated printed on the bond, one cannot help being struck 
chine, a signal telegraph, and a municipal fire-alarm successfully; and one of them, sixteen feet long, car- with its resemblance to the modern dirigible balloon. 
system, the latter doubtt being the forerunner of ried a small steam engine, by the power of which the While, without repeating Porter’s calculations as to 
the largely adopted and efficient Gamewell fire-alarm machine was propelled; and, being guided by its own the capacity of his aeroport for tonnage and speed, 
system, now se largely in vogue belm, travelled rapidly through the air, even against judge he was guilty of exaggeration, he certainly came 
in 1840 we find Porter ditor of The New York a breeze of wind, in direct lines or circles, according mighty near the idea] conditions for a successful dirig- 
Mechanic, the first purely ientific newspaper pub to the adjustment of its helm. This machine was wit ible balloon with weight of engine, boiler, and cabin 
lished in the United Sta The next year it was re nessed and applauded by hundreds in New York and greatly reduced. What method he adopted for stiffen- 
moved to Boston, and the tle changed to The Ameri Boston, and notices thereof were published in several ing his gas cylinder in the absence of the metal alumi- 
can Mechanic In, 1845, evidently not having made a newspapers of those cities the time. Since those nium, as used by Count Zeppelin, is not disclosed, but 
pronounced ith tl uublication of The Ameri experiments were made the inventor has made addi- it is quite possible an inspection of his patent might 
can Mechanic, he returned to New York and began the tional improvements whereby the invention is now disclose some adequate provision for that purpose, 
publication of anothe ial, which he styled “Scien perfected And it appears certain that a safe and Rufus Porter is certainly entitled to all the credit 
tific American, the Ad of Industry and Enter durable aerial ship (or aeroport), capable of carry attaching to the organization of his “airship” enter 
prise, and Journal of M tunica! and Other Improve ing one hundred and fifty assengers at a speed of prise, and the exercise of his superior inventive facul- 
men t h capital of $10¢ mr number ninety miles an hour, with more perfect safety than ties in connection with the seience of aeronautics 
of the new periodi i ied on iv of either steamboat or railroad cars, may be constructed and as a pioneer in that department of human 
August j \ x nt} of ith for $15,000, and that the expense of running it will endeavor. 
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IMITATION MARBLE. 
BY A, J. JARMAN, 


imitating marble with all its 


and irregular lin 


4 simple methed of 


beautiful vein markings, spots, s and 
variable colors, is as follows 

The skill in giving the 
will be quickly attained by 


in a plain way previous to undertaking the production 


veining, etc., to the product 


making a few small slabs 
of a larger number. The colors for the veining must 
all be of a 
(black 


character, as follows: plumbago 


(dark), common 


mineral 


lead), chrome green crocus, 





IMITATION MARBLE. 


yellow ocher, red oxide of iron, and ultramarine blue 


Procure a few pieces of stout sheet glass, say 7 inches 


by 11 inches (an ordinary 11x14 photographic nega 
tive cleaned and cut in halves is just the thing) 
Make a wooden frame of %-inch board, an inch deep 
with a division in the middle, simply held together 

ith l-inch iron brads not driven firmly in. Leave 


an eighth of an inch projecting so that they can be 


easily withdrawn with a pair of pliers. Arrange 


these strips of wood, after being smoothly planed all 


over, so as to give two squares of five inches internal 
measurement. 


1 


Paraffin wax, % 


Make up the following in a bottle: 
ounce; benzine, 1% pint Place this, well corked, in 
a warm room to dissolve; aid this by shaking it occa 
ionally When the paraffin is dissolved it is ready 
for use Brush some of this preparation all over the 
inside of the wooden panel. Then take a piece of 
Canton flannel or soft rag, wet it with the benzine 


mixture, rub tluis well all over the smooth side of the 


glass plate, polish it thoroughly with two pieces of 


soft rag until there appears to be nothing left, and 
place the frame upon the glass plate. Now lay a 
mirror, or a piece of plain silvered glass upon the 
work bench, or table, and place a block of wood at 


each end so that the glass plate and frame will rest 


about four inches above the mirror, the frame _ be- 


ing held in couple of rubber bands. 


Place a teaspoonful of chrome green in a small saucer 
and a teaspoonful of black lead in another saucer and 


place by a 


add a dessertspoonful of water to each. 
Mix the suitable 
stoneware pitcher being well suited): To ten ounces 
of water add sufficient of Paris to make a 
mixture of the consistency of thick cream. Skim off 


following in any vessel (a small 


plaster 


the air bubbles and any dust that 


may float on top, when in the 
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small quantity at a time, pour the mixture upon the 
plaster and wire netting until the panel is filled. 
Treat the second square in the same way, allow the 
whole to stand for an hour, until both plaster and 
cement have become quite set. As soon as all has be- 
come well set, draw out the brads with a pair of pliers 
and remove the woodwork carefully. This will 
hasten the drying. Take care not to shift the cast 
biocks upon the glass plate. Let them become quite 
dry while in contact. When dry the colors will not 
be more than one-third as brilliant as when wet, the 
effect The face of these 
blocks will possess very smooth surfaces with only a 


being precisely like marble. 


partial gloss upon them, being at the same time por- 
The porosity can be stopped and the gloss much 
This is 


ous. 
improved by the use of amylacetate collodion 
practically a solution of gun cotton in amylacetate, 
which not only fills the pores of the plaster, but forms 
a coating as clear and transparent as water. It re 
sists the action of weak acids and alkalies and can be 
washed with water and a chamois leather at any time 
without injury to the object it covers. 
When the perfectly dry 


warm they must be placed in @ plate or large saucer, 


squares are and slightly 
containing a mixture of amylacetate collodion and one- 
third amylacetate. This thin collodion will 
the plaster for a quarter of an inch or 
Remove the square and stand 
When dry a 
may be 


penetrate 
the pores of 
more in a short time. 
on one corner to dry in a warm place. 
coating of the thick collodion 
upon the surface and allowed to drain from 
surface will improve tin 
Amylacetate collodion 


amylacetate 
brushed 
the opposite corner The 
brightness with every coating. 
costs about two dollars per gallon at any 
A gallon will go a long way in waterproofing 


wholesale 
chemist’s 
such slabs of imitation marble as here described. 

A much with a slight grain can be 


produced by 


harder material 
mixing a small quantity of ground pum 
which must be 


This mixture 


with the 
uniformity 
Imitation ‘marble 
into any 


ice or ground glass plaster, 


intimately mixed to insure 


is sometimes termed Parian cement 
blocks can be made by the above process 
such as a keystone for a mantelpiece or circular 


other ways that 


shape, 


border, and in many 


of the individual 


with an inlaid 
will suit the taste worker. In place 


of Portland cement, Parian cement may be used as de 


scribed above, thus producing a slab of an almost uni 


ferm color. Any size of slab may be made as described 


f 


Of course the thickness must increase with the size « 


the slab to give strength 
> ++ _______ 


SOME CURIOUS CHEMICAL GROWTHS. 
BY ALFRED P. MORGAN 
The following experiments are somewhat out of the 
cerdinary, but may be performed with the materials at 
hand in any chemical laboratory, or obtainable at a 
well-stocked 
In the first 
throwing into it small pieces of clean metallic sodium 


drug store. 


experiment mercury is prepared by 


The sodium will almost immediately take fire and 
leave a hard crust on the surface of the mercury 
Break this crust with a glass rod, and stir it in the 
mercury until it dissolves. The little pill bottle on 


the right in the illustration contains five cubic centi- 
meters of mercury having sodium dissolved in it. The 
tumbler on the left shows five cubic centimeters trans 
formed into “ammonium amalgam,” and occupying a 
space over fifty times the original volume of the mer- 
The was brought about by 


cury. transformation 


3! 


its growth in ali probability 
This is indeed the 
The NH, of the 
ammonium chloride dissolves in the mercury, but soon 
and 


spongy in nature, and 
caused by the evolution of a gas. 
true explanation of the phenomenon. 
the mass decomposes, and bubbles of ammonia 
hydrogen gas cause the enlargement. 

In a few moments the mass will begin to sink, and 
a strong smell of ammonia will be noticeable. If a 
lighted match is held over the small bubbles arising 
from the liquid, they will burn, lighting with the “pop” 
indicative of hydrogen. The mercury 
turn to its normal condition, in accordance with the 


will seon re 
following equation 
2 NH, dissolved in Hg=—2 NH, + H,+ Hg 

There can be no doubt that the NH, is actually pres 
ent in solution in the mercury, for when a salt of am- 
monium is decomposed NH, ion 
upon its discharge gives ammonia and hydrogen and 
no NH, is formed. But if a pool of mercury is 
negative electrode, the NH, 
forms an with 


by electrolysis, the 


used 
as the dissolves in the 
mercury 
during the 
products mentioned above. 


amalgam it. However 


swells up and 


and 


formation it gives off the 

















GROWTH OF ALUMINIUM OXIDE ON A TELEPHONE 
RECEIVER. 


The most interesting point about this experiment fs 
that it is in accordance with the theory that ammon- 
ium would have the properties of a metal if it could 
be isolated, for excepting this substance the metals 
themselves can only be dissolved in mercury 
photograph is an illustration of an’ ex- 


peculiar 


The second 
periment depending upon the property of 
aluminium amalgam 

The action of sulphuric and nitric acids upon ordi 
metal re 


and is 


aluminium is very slow, because the 
a coating of aluminium hydroxide 
shielded from the acid; but if the aluminium is amal- 
gamated with mercury, the action is very rapid 

a very great affinity for oxygen 


nary 


celves 


Aluminium has and 


will displace all the metals save magnesium from thei 
oxides. If a mixture of aluminium powder and ferric 
oxide is placed in a crucible, and fired by means of a 
reaction takes 
iron, 


piece of burning magnesium, a violent 
place, enough heat being produced to leave the 
which is one of the products, in a highly molten state. 
used for weid 


This is the principle of the “‘thermite 
ing, etc.: 
Fe,0, + 2 AlI= ALO 2 Fe. 

Some idea of the speed of reaction and the heat gen- 
erated may be gained if three smal! iron crucibles are 
placed in a vertical column, one above the other and 
separated five or six inches. A mixture of aluminium 
oxide is placed in the top crucible and ig- 
immediately molten iron will melt its 
and pass 


and ferric 
nited Almost 
way through the bottom of the first crucible, 
through the second and third as if there was nothing 
in the way. A box of sand should be placed beneath 
the bottom crucible to catch the molten metal 

The affinity of aluminium for oxygen can be shown 
by amalgamating a piece of the 
metal with mercury. The 
is almost immediately 


surface 


oxidized, 








course of a minute or two the plas- 


ter must be poured carefully into 
one side of the square on top of 
the glass plate. Fill this nearly 
half way. Pour the remaining 
portion into the other square. Now 
dip a small brush into the mois- 
tened black lead, press it through 
the soft plaster and paint the plain 


The 
with the 


or zig-zag veining or spots 
plaster blends beautifully 
and the mirror enables one 
effects Any 
line made too strong or lumpy in 
rectified 


color 


to see the produced. 





appearance can easily be 














and the result is a growth of white 
tufts of aluminium oxide over the 


surface of the metal where it has 


been amalgamated The growth 
will rise about one-eighth of an 
inch or more in five minutes 

The easiest method of amalga 


mating the aluminium is to clean 
a small portion, and then drop upon 
nitrate solution 
The 
commence, 


it some mercuric 
allow it 
will immediately 


In the illustration, the case of an 


and to dry growth 





aluminium-backed telephone receiv 





by a light stroke of the brush. 
Green streaks or veins may be 
painted with the same brush after 


washing dipping it 


Treat the other square in the 


it quickly and 
into the chrome green. 
Same way. 

produced the veining, the block may 
Have ready to hand a few 


Having now 
be reinforced as follows: 
galvanized iron 
inches square with a quarter of an inch or three-eighths 
Bend up the wire ends and lay the 


pieces of netting. Cut a piece 4% 
of an inch mesh. 
piece down upon the plaster with rough ends sticking 
pitcher that 
up about the same quantity of Portland cement 
add the cement, a 


up. In the same the plaster was mixed 


make 


Pour in the water first and then 


A SPONGE-LIKE TRANSFORMATION 
OF MERCURY. 


PRESSURE. 


tumbler containing a 


water. 


throwing the mercury into a 
strong solution of sal ammoniac in The mer- 
cury immediately swells up into a spongy mass. The 


time elapsing between the moment when the sodium 


amalgam was thrown into ammonium chloride and 
the taking of the photograph illustrated here was 
about thirty seconds 
The reaction may be represented as follows (Na 
dissolved in Hg) and NH,Cl (NH, dissolved in Hg) 
NaCl. 


Upon examination of the mass, it is seen to be very 


PLANT-LIKE GROWTHS DUE TO OSMOTIC 


er has been used for the experi 


ment, and the resulting growth is 


shown by the white spots, princi 


pally on top at the left. 
photograph is a striking illustration of 
The tall plant-like 


formed by throwing small pieces of any of the 


The third 
pressure. growths may be 


follov 


osmotic 


ing crystalline chemicals, ferric nitrate, copper chlor 
ide, cobalt nitrate, nickel and 
sulphate into a beaker glass containing a diluted so 


sulphate manganes 


tion of sodium silicate of 1.1 specific gravity The 
crystals will almost immediately sprout up into vari 
ous fantastic shapes, and grow several inches in the 
course of a few minutes 

The salts dissolve in the water of the sodium sili 
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we 
cate solution, and react with the sodiun llicate to 
form a ilicate of the metal of the salt added For 
mee. In the case of copper chloride, copper silicate 
is formed 
Cut Na. SiO CusiO 2 NaCl 
Silicate of yper is insoluble, and the result of 


mall portion of liquid around the 


i rea 
l of Cul 1 unded by a sack of insolubl 
Cusio vhere per chloride has come into con 
ta itt it 
of hsta exercise a pressure 
illar tt it of a gas, explained in physics texts 
under tl t of the kinet molecular hypothesis 
When t wk is first formed the pressure is equal 
on beth t as more of the copper chloride dis 
s« the pre ire on the inside of the sack becomes 
Oo gTet } t bursts at the top, where the hydrostati 
pressu of e liquid is least and the sack weakest 
Th guid spurting out of the top is immediately 
surrounded by a ne sack, and the process continues 
until th alt is exhausted or the growth reaches the 
surf of the li 1 
The tical if the metals of the alts mentioned tg 
the list abe i ilso insoluble, and the same explana 
tion id true or their action 


- ->--o-> es 
WIRELESS EXPERIMENTS WITH A STATIC 
MACHINE 
BY EB. H, W MSON, JR 
In the large quantity of literature on wireless tele- 
raphy practically the only method described of pro 
high-tension currents required is that of 
powerful induction coil or a high-tension trans 





in alternating current. The possibility of 
tilizing the discharge from a direct generator of 
static eleetricity is barely touched upon In order to 


practicability of the use of such a source of 


urrent, the writer constructed a static machine of the 


Wimshurst ittern and made some experiments with 
it Th machine, a photograph of which is shown 
herewith, was fitted with two glass plates twenty 
che in dia er, Supported on a half inch steel 
aft Each plate had thirty sectors of heavy tinfoil, 
i, inches long The brass work was made 


from 3-!6th round rod, and the brass balls 
on the collectors and Leyden jars were pur- 


chased from a manufacturer ef brass bed 


steads, as were the large balls terminating are 
the discharg: d ind ft ending devi 
below Phese balls were filled with crushed 


infoll, and contact made by inserting the 
supporting rods in wooden bushings jitted 
in the necks of the balls 

The two Leyden jars showing at the front of the 
machine were made from hydrometer glasses provided 
with feet, and each had a combined inner and outer 
coating of 65 square inches of foil. The interior coat 
ings were arranged to be connected with the discharge 
rods by short loops of brass chain, and the exteriors 
icined with a similar chain laid along the base of the 
machine. The device shown attached to the front 
support is the key by which the spark is thrown into 
he aerial and ground, and the messages sent By 
pressing the lower lever, the rocking arm above it, 
which supporis the two insulated balls, is pulled up- 
ward, and the latter are thrown into range of the 


park from the discharge balls. One of the key balls 


ie connected to the aerial, and the other to a good 
ground such as a gas or water pipe I found it best 
to allow the aerial ball to take its charge from the 
positive discharger By pressing the key for longer 
or shorter interval the dots and dashes of the code 
are easily obtainable 

An aeriai was erected on my roof at a height of 45 
feet above the ground, consisting of two horizontal 
copper wires supported on two-foot spreaders with 
leads off near the center, running to the edge of the 
roof, where they were joined, and a single wire led 
thence to the machine on the third floor. This aerial 
gave a wave length of about 72 meters Owing to the 
extremely high tension and evanescent nature of the 
discharge, it was necessary to insulate the wires with 
great care, which was done by supporting them in par 
affined glass tubes The machine as constructed gave 
a solid stream 


of bright two- 
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was obtained at intervals. With a large ball on the 
right-hand rod and a small one on the left, a much 
thinner and more frequent spark from five to six 
inches long appeared. 

The first experiments in sending messages were con- 
ducted with the receiver in a room about thirty feet 
away from the machine, using a gaspipe ground and 





Fig. 1.—GRATING WHICH GIVES THE COLOR 
ILLUSION, 


no receiving aerial. A number of detecters were con 
structed experimentally, including a coherer and de 
coherer with a \4-inch gap filled with nickel-silver 
filings, a microphone consisting of a piece of hard 
pencil lead bridging two steel needles, a bare point 
electrolytic, and a Marconi magnetic detecter In all 
the tests made, the coherer gave the best results at 
short range, and the microphone the best for longer 
distance; indeed, the sounds were much clearer in 
this case than when the electrolytic was used, though 
the latter is considered the most sensitive of all. 


January 8, 1910. 


to put up a rather inefficient aerial of a vertical type, 
projecting from a third-story rear window. 

Three clothes props were spliced together for a sup- 
port, and a three-foot spreader fixed at the top, from 
which were suspended a pair of copper wires thirty 
feet long. These wires were joined at the bottom and 
led to the tuning coil, which had a capacity of 125 
meters, and thence to the microphone. At a prear- 
ranged hour, my better half patiently worked the 
static machine at the sending end for fifteen minutes, 
sending dashes at slow speed and in groups of three, 
to avoid confusion, and these signals could be faintly 
but unmistakably heard in the phones at my end. 

I have no doubt that with a more efficient aerial, 
variable condenser, high-resistance head phones, and 
potentiometer for the battery, the receiving distance 
could be enormously increased. Possibly a zinc spark 
gap and sending helix would be an advantage at the 
sending end. A multiple machine, having three or 
more pairs of plates, would probably have sufficient 
capacity to rapidly charge and discharge a small pair 
of Leyden jars, and so send greatly increased power 
into the aerial and increase the radius of efficiency. 
The details of the spark gap, showing the character 
of the spark, as given from the interiors of the jars 
alone, as used in the foregoing experiments, are shown 
in one of the photographs. The receiving apparatus 
with the exception of the tuning coil is also shown 


herewith 
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A COLOR AND RELIEF ILLUSION. 
BY PROF GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE 

Hold a pin vertically with its pointed end between 

the thumb and forefinger. Place the pin thus held 

before your eye, in contact with your eyelid. Close 

the other eye and look at the drawing, Fig. 1, this 

being at a distance of about three to five inches from 
your eye 

Two differently colored gratings, apparently placed 

at two different distances from the eye, both of them 

of vertical lines, will immediately appear. 


made up 
One seems to be relatively near. Its lines have a dark 
brownish hue The other is made up of dark bluish 
bars and every one of ihese seems to stand 
at a distance behind the first grating. If 
the figure be moved laterally, the near-by, 
brownish lines are seen to move on with 





the paper but the bluish bars run in the op- 








Fig. 2.—DIAGRAM EXPLAINING THE COLOR ILLUSION. 


In these experiments a home-made relay of 200 
ohms resistance was used with the coherer, and a pair 
of 75-ohm ear phones with the microphone. In the 
experiment conducted in the near-by room, the straight 
spark from the discharge balls was used, and gave 
clear signals. The coherer was then moved to the 
back yard and provided with a ten-foot aerial stretched 
horizontally six feet above the ground, the other con- 
nection being to a water pipe. The signals were still 
received clearly, but on increasing the distance to 
three hundred yards no result was obtained with either 
receiver, although the aerial was extended to a length 
of thirty feet. 

In order to increase the power of the spark, the 
inner coatings of the jars were connected to the dis- 
chargers, the outer coatings still remaining uncon- 
nected 

By this arrangement a shorter, thicker, and more 
brilliant spark was thrown into the key balls, which, 
while not as frequent as in the former case, was suffi- 
ciently continuous to easily permit sending distinct 
dots and dashes when the machine was driven at a 
slightly higher speed. The microphone now responded 
clearly when the key was worked, showing the in- 
crease in efficiency of the new arrangement, and a 
more ambitious experiment was decided upon. The 
receiving station, including microphone, telephone re 
ceiver, tuning coil, batteries, etc., was transferred to 
a house three-quarters of a mile away, and a receiving 
aerial erected As the owner of the house objected to 
the use of the roof for this purpose, I was compelled 


posite direction. 
The near-by, brownish bars are the black 





stripes of the figure. In spite of the fact 

that the distance between the figure and 

the eye is shorter than that of distinct vis- 
ion the stripes are not much blurred, as the pin de- 
creases the aperture of the pupil and thereby increases 
ihe depth of focus. 

The far-away, bluish bars are the shadows cast by 
the pin on the retina in the middle of every luminous 
bean. sent by the corresponding white line. The 
shade is cast right side up, but the retina inverts it, 
and the result is the curious inverse motion of the 
bluish bars when the paper or pin is made to travel 
laterally. 

The origin of the bluish color of these bars is 
shown on Fig. 2. L L is the cross section of a white 
line The pin P (relative size is exaggerated) closes 
the central part of the crystalline lens, and as the 
achromatism of the periphery is imperfect, there is a 
rather strong dispersion of the white light. The blue 
rays B B of the shaded spectrum invade the obscure 
central zone, which is the shadow of the pin. This 
assumes a bluish hue. For a similar reason, the less 
refrangible colors, red and yellow, lag behind and re- 
main on the image of the black stripes, right and left 
of the white line. The admixture of colored light to 
the dark stripes is increased by the fact that the 
whole image being out of focus the limit between the 
black and white lines cannot be sharp. 

The blue rays meet to a focus before the red and 
yellow rays; they give therefore the impression ef 
coming from a far-away luminous object. The con- 
trary statement is true for the red and yellow rays. 
This accounts in part for the fact that the brownish 
bars seem to be nearer than the bluish lines. The 

writer con- 
fesses, however, 
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that this ex- 
planation does 
not entirely sat- 
isfy him. 
PE 
Indestructible 
black ink is 
made from 1 
part lampblack, 
12 potash water- 
glass of syrupy 
consistency, 1 
part fluid am- 








powerful spark 
of about the 
same length 


RECEIVING APPARATUS, SHOWING THE 
MICROPHONE DETECTER. 


PHOTOGRAPH SHOWING CHARACTER OF 
SPARK DISCHARGE. 


THE WIMSHURST MACHINE AND 


monia, and 38 
parts of distilled 


THE TRANSMITTING KEY. water. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 
SANITARY TELEPHONE-TRANSMITTER, 
—M. Y. CaLcurt, Seattle, Wash. The mouth- 
piece in common use is a most prolific source 


of disease caused by the accumulation of 


germs therein. This is especially the case 
with public telephones The invention pro- 
vides a device which will take the place of 


the ordinary mouth-piece and it is covered 


when not in use, thereby preventing the ac- 
cumulation of dust or germs. The transmit- 
ting members may be cleaned automatically 
and disinfected each time after use. 
Ot Interest to Farmers, 
COMBINED DISK AND SHOE SEEDING 
DEVICE.—N. L. Heckman, Marion, Ind. In 
the present patent the invention has reference 
to improvements in combined disk and shoe 


seeding devices, and has for its object to pro- 
duce a device in which the lower seed conduit 
or shoe forms a part of the furrow opener and 
the periphery of the disk. 
MACHINE.—B. F, 
Minn This 
weeds, rubbish, ete., 
and delivers the ma- 
receptacle by means of a struc- 
ture which carts it from the field. The struc- 
ture is resilient, thereby avoiding breakage of 
the machine parts, and the machine is simple 
and 

COW-STALL.—C Ss Torrey, Bellevue, 
Mich. The invention affords a triangular rear 
wall for a manger, a trench at the rear of the 
stall for the reception of excrement, the rear 


deposits the seed at 
WEED-ERADICATING 
and J. A. Scort, Jasper, 
extracts 


ScorTtT 
machine roots, 
from the 


terials into a 


ground, above 


inexpensive in structure 


wall of the manger preventing a stalled ani- 
mal from stepping too far forward, and there 
are adjustable means for preventing the ani 
mal from stepping backward into the trench 
while occupying the stall 

APPARATUS FOR MAKING AND PACK- 
AGING BUTTER.—J. De Liste, New York, 
N. Y. The object in this case is to provide an 
apparatus for making and packaging butter 


absolutely free from mi- 
crobes liable to produce fermentation or putre 
faction in the butter or disease in the intes 
tines or other organs of the consumer of the 
butter. 


aseptically, that is, 





Of General Interest. 
EMBALMING INSTRUMENT 2. F. 
Ritey, Troy, N. Y The improvement is in in- 
struments for use in draining the blood from 
in the process of embalming, and the 
a device adapted to con- 
circulating organs, 
reach points ordin 
arily and draw the blood off from 

two or more places simultaneously. 
NON-REFILLABLE BOTTLE.—H. C. An- 
DERSON, Unionport, and F. S. Asu, New York, 


the body 
purpose is to provide 
form to the 
whereby it is 


curves of the 
possible to 
inaccessible 


N. Y. The object of the invention is to pro 
vide a durable bottle from which the contents 
can be easily poured, which cannot be refilled 
after once being emptied by the ordinary 
methods,’ such as by force, submersion, or by 
the use of a vacuum, and the form of which 
does not differ radically from that of the or 


dinary bottle. 

PICTURE-FRAME.—E. OLpDENBUSCH, New 
York, N. Y. More particularly the invention 
relates to that type of frame commonly known 
in the art as a “shadow box.” The frame is 
adapted to hold any form of picture, plaque, 
photograph, medallion, etching or the like, and 
is so constructed that the picture is spaced at 
a considerable distance back of the glass, 

NON-REFILLABLE BOTTLE.—J. Burner, 
Elizabeth, and E. J. Heit, Carteret, N. J. The 
aim of the improvement is to produce a bottle 
having a simple construction which will op- 
erate normally to prevent the bottle from be- 


ing refilled, but which may be manipulated 
in such a way as to open readily to allow the 
liquid within the bottle to be pqured out. 

WATER-CURB-BOX LID.—J. J. HeEtm- 
BUECHER, Pittsburg, Pa The lid comprises 


segmented sections hinged together at one edge, 
with fastening means at an opposite point 
and provided with depending hook-like lugs to 
underlie a flange on the box the sections com- 
bining to form a circular plate adapted to cover 


a curb box when the lid is lost. 
FRAME-JOINT AND METHOD OF SOL- 
DERING THE SAME.—L. B. Pranar, New 


York, N. Y. This invention relates to im- 
provements in frame joints, and more par- 
ticularly to a new method of securing together 
the abutting ends of metal channels going to 
make up the frame. It may be utilized in 
joints for bag jaws, picture frames, etc. 
NON-REFILLABLE BOTTLE.—A. La Roser, 
New York, N. Y. When the device is ready for 
use the operator inverts the bottle in order 
to discharge the contents, and may remove the 
cap or not, as The liquid finds its 
way out around the balls loosely mounted 
within the valve casing, as it has a clear open 
When, however, the 
erect position the 
bottle and prevent 


desired 


passage for this purpose. 
bottle is placed in normai 
balls effectively seal the 
entrance of any liquid. 
Hardware. 
HASP-LOCK.—P. McMenamin, Jersey City, 
N. J. This-lock may be generally defined as 
consisting of a staple or other keeper, a hasp 


through the keeper and the point of pivotal 
support of the hasp, and a lock to lock the 
hasp to the keeper, hinged to the lamp to 
move independently thereof to and from lock- 
ing position at the opposite side of the plane 
when the hasp and keeper are engaged. 
SQUARE.—T. C. How.anp, Long Branch, N. 
J. The arms of this square may be stamped 
out or cast from any suitable metal, and when 





crush or reduce coal to a fine mesh, to distri- 
bute the reduced coal uniformly over the grate 
surface in the fire box, to insure proper burning 
of the fuel and complete combustion thereof, 
to agitate the grate constantly at slow motion 
with a view to keep the fire clean from dead 
ashes and prevent coking, and to automatically 
remove the ashes from the furnaces. 


GEARING.—H, M, Baker, Jr., New York, 





assembled maintain their proper angular rela- 
tion by providing one of the arms with a 
longitudinal channel having a branch at or | 
near one end extending through the side edge 
of the arm, and with the bottom of the chan 
nel provided with a slot forming flanges, and 
the other arm having a portion closely fitting 


and conforming to the channel and the slot 
and seated on the flanges. 
FAUCET.—H. ForsMan, Fresno, Cal. An | 


object of the inventor is to provide a device 
by means of which fluid can be drawn from | 
a tank or other receptacle, and which simul- 
taneously permits the introduction into the 
receptacle of an amount of fluid correspond- 
ing to that withdrawn. 


Heating and Lighting. 


BOILER-TUBE EXPANDER.—J, C. Tassey, 





Nashville, Tenn. This expander is for use for 
pressing boiler tubes into boiler sheets. An 
|}important feature is the means whereby a 


|cover sleeve fitting over beading rolls may be 
j}advanced over said rolls to bear against the 
flue sheet and permit the projection of the 
flue beyond the flue sheet during operation of 
expanding the within the fine, after 
which the cover may be released and 


adjusted back over the rolls away from the flue 


wedges 


sleeve 


| sheet so the rolls may operate on the pro- 
| jecting portion of the flue to bead the same 
|into engagement with the flue sheet. 

| se | 
| WVALVE.—W. SuHvurtierr, Moline, Ill. The 


aim of this inventor is to provide a valve, es 
pecially adapted for use with vapor heating 
apparatus for controlling the supply of vapor 
to the coils of the radiators, and wherein the 
size of the opening for admitting the vapor | 
may be contracted or enlarged without the use 
of special tools. 


Mousehold Utilities, 
ELEVATOR-CUPBOARD.—C. H. WELLER, 
Canton, Pa. In this instance the invention is 
an improvement in elevator or disappearing 
cupboards such as embody an elevator shaft 
frame in which the cupboard is_ vertically 





movable, the shaft frame being erected di- 
| rectly below an opening in the floor of the 
|kitchen or other room where access to the 
cupboard is to be had. 


| WINDOW CLOTHES-LINE SUPPORT.—T. 
| A. Macponap, Clifton, N. J. Mr. Macdonald 
| has devised a support adapted for attachment 
| to window frames by means of a universal 
| joint whereby it is adapted to be swung into 
| different positions as required to enable clothes 
to be easily placed on or removed from the 
line, and to be swung into horizontal position | 
when not for 

SUPPORT FOR SAD-IRONS.—G. ELLstROM, 
Pittsburg, Pa. A hot sad-iron cannot be left 
standing for an appreciable time upon an 
ironing board without scorching the fabric upon 
which it rests. The invention gives a support 
for the iron while the user is spreading out 
the article to be ironed. When in non-service 
position the device is not cumbersome or in the 


n 


use. | 


way. 
TRUCK 
ASH CANS.—M. T. 


STRUCTURE FOR GARBAGE OR | 
Lyon, Salt Lake City, Utah. | 


The object of the invention is to provide a 
structure for garbage or ash cans which will | 
enable the latter to be conveniently handled 


and transported from one place to another, as 
from a house to the alley, with little effort. 
In this structure the wheels are securely fast 
ened to the body by simple means. 
CHERRY-PITTER.—F. E. Greene, Courtland, 
;Cal. The object here is to provide a pitter that 
| will pits from cherries without 
| mutilating the cherries. Another object is to | 
| without a pitter which will remove the pits | 





remove the 


without punching holes through the cherries, | 
thus saving considerable fruit. 





| Machines and Mechanical Devices, 
| ADVERTISING APPARATUS.—A. WEts- | 
MANN, Berlin, Germany. In this device an 
| endless sheet bearing the advertisement is 
|employed. It travels over rollers, the driving | 
gear of which includes a clutch coupling and | 
| there are illuminating elements which are con 
| trolled by the actuating devices of the clutch 
coupling, for periodically lighting the advertis- 
ing device. 

PAPER-FEED FOR TYPE-WRITERS.—E. 8. 
MANSFIELD, Atianta, Ga. This improvement | 
relates to a paper-feeding device for typewriters, 
‘and the object is to provide a device of this 
class which can be readily attached to a type- 
writer of ordinary construction, and which will | 
operate to hold a number of sheets of type- 
writer paper and advance the same in succession 
to the platen. 





VALVE.—W. N. Lone, Eugene, Ore. This 
valve is for use in flushing tanks. The valve 
has a cup movable in relation to an inlet 


pipe, this cup being provided with a hood for 
preventing excessive splashing of the water 
when the cup is raised for the purpose of allaw- 
ing water, under considerable pressure, to refill 
the tank. 





pivoted to swing into and out of engagement 
with the keeper at one side of a plane passing 


MECHANICAL 
New York, N. Y. 


STOKER.—T. V. E.uiorrt, 
This stoker is arranged to 





| 
| mullers sufficiently high to take up and throw 
| 
| 


| qualities, and in which the relatively 


| respectively. By its use 


' Guatemala. 
| provide a 


| pump 
| cylinder, one above the other, and is cspecially 


N. Y. The invention refers to speed-controlled 


| Signaling mechanism, the more particular pur 


pose being to provide a device in which a pre- 
determined speed in a revoluble member forces 
into or out of action a visual signal so that 
a person may, by glancing at the signal, tell 
whether the speed is above or below a prede 
termined critical point. 
AUTOMATIC SAFETY 
OPENER AND CLOSER.—F, F, Boyp, Philadel 
phia, Pa. The main object of this improvement 
is to provide a device which will be operated by 
the elevator itself to open the door when the 


ELEVATOR-DOOR 


|elevator stops at the adjacent floor and to close 


it immediately when the elevator is moved up 
or down. 

WATER-MOTOR.—W. J. Wuutrs, 
Bay, N. Y. The motor is adapted to 


Oyster 
utilize 


}a small current of water having sufficient head 


so that a considerable power can be dérived. 
The invention contemplates an arrangement 
of tanks or reservoirs in which the water level 
rises and falls continuously. Automatic means 
are provided for operating valves which con- 
trol the flow through the reservoirs or tanks 
so that the motor operates continuously to 
develop energy. 

COMBINATION LOCKING MECHANISM.— 
H, VAN HorvensBerG, Lake Placid, N. Y. The 
invention refers to certain improvements in 
locks for boxes or other containers, and more 
particularly to that form of lock in which the 
two parts, for instance, the box 
and cover, are rotatable in respect to each 
other, to operate the lock. 

ORE-GRINDING MACHINE.—J. C. Tarman, 
Denver, Colo. The object of the invention is 
to provide a machine arranged to provide a 
revolving velocity of the grinding wheels or 


sections or 





the wet ore particles at a tangent against the 
enveloping screen and to render the machine 
non-sliming. 

REVERSING MEANS FOR SHAFTS.—H. F. 
Seypert, Perry Township, Pa. The inven- 
tion pertains to certain improvements in re- 
versing mechanism, and more 
means whereby the momentum of the engine 
while slowing down stores up energy to start 
the engine in the reverse direction as soon as 


} it comes to a full stop 


PAPER-SLITTER.—8, M. Laneston, Cam 
den, N. J. The machine is designed for cut- 
ting or slitting a strip of paper into a plurality 
of narrower strips and rewinding the narrower 
side by side upon a suitable reel. A 
special feature resides in the rewinding 
mechanism and the means employed for main- 


strips 


taining uniform surface friction upon the 
rewound strips during the entire rewinding 
operation. 

SOUND-BOX.—W. A. CHapMaAN, Smithville, 


Ark. An object here is to provide a box for 
reproducing or recording the sounds by means 
of records, employed in phonographs, talk 
ing machines, ete., by means of which the 
sounds can be reproduced with clearness and 
and with all their original tonal 
movable 
wear, 


distinctness, 


subjected to excessive 

TYPE-WRITING MACHINE.—H. G. Me- 
CooL, Carmichaels, Pa. This inventor re- 
ceived former Letters Patent of the U. 8. for 
a syllabic keyboard for typewriters and type- 
setting machines, in which the keyboard has 
192 keys, the same being arranged in twelve 


parts are not 


| horizontal rows of sixteen keys each, and each 
| key bearing three symbols, to wit, a single let 


ter and two syllables of two and three letters 
great speed is at- 
The present invention is provided with 
or practically the same. 


tained. 
such keyboard, 

WIND-MOTOR.—R. F. E. Oxrassa, Antigua, 

The intention of this inventor is to 
wind-motor, arranged to utilize the 
power of the wind to the fullest advantage 
to hold the wind wheel accurately in the 
wind, to protect the wind wheel in case of 
storms and to properly transmit the power of 
the motor to other machinery. 

MECHANICAL MOVEMENT.—W. 8. ALLAN, 
Monterey, Mexico. The invention has reference 
to a suitable motion for the operation of a 
having two plungers working in one 
designed to be operated by a windmill or to 
be used as a pumping jack in connection with 
other power. 

SAFETY DEVICE FOR ELEVATORS.—Z. T. 
DANSEY, Topeka, Kan. This device is particu 
larly useful in connection with elevators oper 


ated by means of hoisting cables. By means 


of the device an elevator can be instantly 
brought to a full stop in case the hoisting 
cables or mechanism gives way, and which 


is directly controlled by the hoisting cables. 


Prime Movers and Their Accessories, 
DOUBLE-ACTING INTERNAL-COMBUS 
TION ENGINE.—H. 0. Horner and J. P. 
BoyLanp, New York, N. Y. In the present 
patent the invention is an improvement in 


particularly to | 


driving-shaft is operably connected with the 
piston through slots in opposite sides of the 
cylinder, 

STUFFING-BOX GLAND.—F 
White Plains, N. Y. The 
view a gland in which the 
with each other and are heid against 
movement in any direction, the bolts or studs 
for forcing the gland into the stuffing box 
also serving to force the inner end portions of 
the sections of the gland together. 


KeeLer, 
invention has in 
intertock 
relative 


sections 





Rallways and Their Accessories. 
MAIL-CATCHER.—A. M. 
Denver, Colo. The invention pertains to ap 
paratus adapted to deliver and from 
railway trains mail bags and the like It is 
a device in which the delivery means, both on 
the train and on the ground, is in the 
of a crane, and the receiving means is in the 
nature of a combined guide and receptacle 

TRACK-SANDER.—D. TAURIELLO, 
port, R. I. In the present patent the 
of the inventor is the provision of a 
constructed and simple track sander for use 
with passenger cars, so arranged as to be con 
veniently operated and easily filled with sand, 
and which may be applied to existing cars with 
but little cost. 

SLIDING-DOOR FASTENER.—F J. 8 
Miety, Gunnison, Colo. The 
signed more especially for box car doors which 
are mounted to slide and to swing outwardly 
at the bottom on the door hangers The in 
vention consists of door brackets, door jamb 
keepers, a cross-shaft having jour 
naled in the brackets, and a hand lever te re 
volve the shaft into and out of locking engagi 
ment with the keepers. 

STATION-INDICATOR.—E. L. Prrrs, Yuma, 
Ariz. This invention relates to means for 
indicating® the stopping places along 
street car lines and the like, 
is to provide a device which 
in some conspicuous position which 
operated by the brakeman or other employee 
80 as to indicate the next poist at 
train wil! stop. 

SCREENING-APPARATUS.—J. H 
Haverstraw, N. Y. The invention rf 
particularly to an apparatus designed for use 


3SRIDGE WATER, 


recel 


nature 


New 
object 


cheaply 


fastener is de 


eccentrics 


railways 


and the 





may be loce 





which 








in sereening sand, gravel, coal, or the Iike 
into two different grades and delivering each 
|} to a separate car or receiver. It is designed 


|} to be so mounted that cars may be run along 


separate tracks beneath the apparatus and as 
soon as filled, replaced by empty cars upon the 
same tracks. 


Pertaining to Hecreation. 
BILLIARD-CUE TIP AND FASTENER 
C. Marx, New York, N. Y. In this instance 
the object of the invention is to provide a new 
and improved billiard cue tip 
for use on cues with or without 
| arranged to securely hold the tip in posi 

| 


and fastener 


ferrules, and 








and to allow convenient 


out tip. 

GAME APPARATUS.—H. 0. Scurereer and 
C, A. Grisz, East Liverpool, Ohio. This in 
ivention is an improved toy being in the na 
ture of a miniature or table basket hall 
| The board may be constructed cblong for 
| players or square, hexagonal or octagona! for 
| four, six or eight players. The game may be 
played for goals and rules may be adopted to 
suit the players and from the basket 
ball rule book. 

PISTOL.—M. J. Suimer, Bethlehem, Va 
The invention provides a cap rel} support at 
|@ point on the toy pistol such that the rol! wil! 
| be immediately accessible to and at all 
within view of the operator, and, further, to 
so blanket the firing anvil when It is struck 
by the hammer that the possibility of flying 
fragments of the cap is eliminated 


replacing of a worn 


came 


two 


copied 


times 





Pertaining to Vehicles, 








EMERGENCY WHEEL-RIM.—W. F. Jew 
KINS and R. L, Jenkins, Richmond, Va. The 
invention relates to attachments for wheels 


| using pneumatic tires, and 

plicable to the 
jilar motor vehicles. An 
}an auxiliary rim which can be attached te the 
rim of the wheel and which relieves the in 
jured tire from the weight of the vehicle. An 
attaching means is provided so that the work 
ing parts are kept from rattling when net in 
use, 


is particularly ap 
wheels of automobiles and sim 
object is to provide 


Designs, 
PLATE OR SIMILAR AR 
ZiBGLER, 
for a 

8 octagonal in 


DESIGN FOR A 
TICLE.—C. 
this design 
plate rim 


Limoges France In 


plate or similar article, the 





form, the 
laid 





| Separated angles in which it is out belr 

alternating lengths A 
ornamental border runs 
articlh 

DESIGN FOR A QUILL-HOLDER FOR 

|} LADIES’ HATS.—H, W. Scuwars, New York 

N. Y shows an ornamental quail 


| in two scroll work 


around the edge of the 


This design 


holder The article ts flanged at the top and 
narrows almost to a point at the bottom, the 
whole taking a semi-circular form with two 
different patterns for graceful ornamental 
effect. 


NotTe.—Copies of any of these patents wi: 


be furnished by Munn & Co. for ten cents each, 





double-acting internal combustion engines and 
belongs to that class of engines in which the 


Please state the name of the title of 


the invention, and date of this paper 


patentee 





oT 





Pe NER RT Te 


34 


Scientific American 





January 8, 1910. 
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ibout other matters, such as patents, subscriptions, 
a, et I f nod gp , : . A practical treatise of 315 pages and con- 
his w acilitate answering your ques- 
a Renu end full ns 5 oddone . taining 305 illustrations on the properties, 
be ire and give fu ame and addare on every power and reseurces of water for all pur- 
cludi — the measurement of streams, 
I t “ correspondents were printed at the head | w of water pipes or conduits: the 
i n the issue of March 13th or will be} rse-power of falling water; turbine and 
r 1 req impact w er mh els: Me gee « ptors centri- 
fugal, recip ting, and ai pumps, etc., 
——- | including as well 36 tables of hydraulic effect. 
. 4 . A comprehensive and 
(12163) J. V. S. says Kindly help modern book on y- 
; : c ; draulics covering the 
n 1 argument W igree upon the fact whole subject and free 
tl th DI pa 1 wheel travels faster from the intricacies of 
higher mathematics A 
than tl wer part when the wheel is pushed most excellent treatise, 
long a road Kindly tate if the same condi fall of facts and solid in- 
struction in eversthing 
tior do nb I iil when the wheel is driven that will ordinarily be 
souaiidd required by the practical 
t en s is he cas l “ 
' is is th ase with the rear man. ‘be author's style 
“ f an automobil A rhe motion of a is simple and attractive; 
: bis explanations are clear 
t ~ t ‘ s he ? 
wh xactly ame, whether driven in and to the point; his ar- 
ne way another, from the center or dragged rangement of subject 
, " matter is pleasing, sys 
al It simply turns around the axle tematic and practical 
The ar t f every part is the same d who are interested 
in water- rks develop- 
i i l n f the axle ment will find this book 
2 w n ntact with a useful one pecnuse it 
is an entirely practical 
t tl treatise upon a subject of 
, present importance, and 
cannot fail in having a 
t witl far-reaching influence, 
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i in AN- | library of every engineer 
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ing nD r oth drapery upon the | other information that will be 
walls, t nterf with the reflection of the | found generally useful. There 
, ; : ; _| is a chapter on_ incandescent 
Ss d wa This would doubtless cure your lamps, which Includes tabulated data on this topic 
room. but the e is expensivs Switchboards of the various types, their design, et< 
are considered in three chapters. and the accompanying 
: . diagrams are clearly executed and easily uncerstoud 
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in a an with hn law f th resist 
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An Original and Exhaustive Treatise, Prepared for the Use 
much as with 4 ohms A y cell can send a | All Engaged in the Business of Steam, Hot 
urrent whicn can be dete by a delicate in Water Heating and Ventilation 
strument even when the resistance is many hun The Standard and 
latest book publish 
dred ohms Phat depends on the sensitiveness ed. Tells how to get 
. “ ‘ heating contracts 
e ins nent size ef 0 
f the instrumen 2. What size wire and how how to instail beat. 
much will be required to wind a magnet of four ing and ventilating 
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No. 24 wire, you can take 40 feet to the ohm vapor heating, t 
gether with the new 
What is the best way to made and charge a accelerated systems 
permanent magnet A. To make a permanent of hot water circula 
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(12166) J. H. C. says: Steel resists 
the power of magnetism more than soft iron, 
and heat destroys the magnetism of a steel 


magnet Now suppose you heat a piece of mag 





| 





the Bell and ladependent instru- 
| ments; approved methods of in- 
stalling and wiring them; the 
means of protecting them from 


| lightning and abnormal currents; 


| ation as series or bridging stations 


net steel and temper it properly while in a 
powerful magnetic field; will the point of mag 
et ituration be raised or lowered, or will 
it be tl san is if magnetized at ordinary 
temperature \ If steel is heated till its 
nragnetism is destroyed, and then tempered in a 
strong magnet field, its magnetism will be 
restored and he field is strong enough, the 
bar will t aturated rhe degree of magnetism 
which stitut saturation will not be affected 
by ch treatment Saturation depends upon 
the kind of steel and the magnetic force to 
which it is subjected 

(12167) H. A. B. says: 1. Would you! 
kindly tell me how large a spark would a Wims 
hurst influence machine give which has 16-inch 
plates, each having 16 segments on them of 
tinfoil \ 4 static machine, Wimshurst or 
Holtz, uray give a spark as long as the dis 
tance between th sectors at their nearest 
points across the ax! Without Leyden jars 
the spark is a thin blue line. With the jars 
the spark is shorter, but far more intens« It 
is the spark due to the heavy discharge of the 
irs. 2. Could | increase the length of the spark 
by Leyden jars or by adding more segments to 
the plat A. You have the proper number 
of segments upon your plates at present. You 





fitters. Steam fitters’ apprentices, Architects and build 
ers. This work represents the best practice of the 
present day and is exhaustive in text,, diagrams and 
illustrations. Valuable data and tables used for esti- 
mating, installing and testing of steam and hot water 
and ventilating apparatus are given 
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This book gives the principles of 
construction and operation of both 



















their connection together for ope 


and rules for their inspection and 
maintenance. Line wiring and the 
wiring and operation of special 
telephone systems are also treated. 
Intricate mathematics are avoid- 
ed, and all apparatus, circuits and 
systems are thoroughly described. 
The appendix contains definitions 
of units and terms used in the text. 
Selected wiring tables, which are 
very helpful, are also included. 
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will find in our SUPPLEMENT Nos. 278, 279, 
282, valuable articles upon the Holtz machine, 
with many experiments; and in SupPLEMENT 
Nos. 548, 584, 647, 914, 943, 1131, valuable 
urticles upon the Wimshurst machine. We will 


send the 


papers for ten cents each. 
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ventilator, - = 


erramorse.... 


944,851 


Air curren means for observing and sep- 

arating heavy objects from dust-laden, 

D Fogarty . . 944,779 
Alloys ¥: and casting, J. F. Monnot. 944,371 
Al f alkali earth metals, et« produc 

ward & Von Kuge 944,826 
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vice, E. ¢ Beebe 944,407 
vice ( F. Mack.. . O44 452 
. for portable machinery 
Ww r McPhetridge 944,810 
t E. Mesta . . 244,54 044,544 
d Mercer . 944,568 
Antifouling composition, C 'E lis. 944,420 
i such like fruit, app aratus to D 
zomas . . 
Henderson 
ravity slide, J. J 
€ B. E. Tennent 
earing, car wheel, 
B: ess, I. W. Bohrer, Jr...ccces 
Bs com and the like, die 
Basket, coal, H. G. Mitchell 
Bath cabinet 4. B. Renehan ° 
Batt device spray or needle, 

BOD. 600 6 0 0:b:6.066006600060000600868 
Bathing suit, buoyant, P. J. Griffin 
Bearing, ball Hess ose 944,863 
Bearing, roller, A. I ry 
Bed bottom, spring 944,56 
Bed couch, G A eesese O44 
Bed couch folding, G. A. Lambert O44, 
tedsteads, locking plate for the rails « 

G. M. Do —— M drccchecnaebakees O44 
Belt joint, J Blevney ..... 44 
Belt shifter, J Elliott 944 
felt & W: anzer 944 
Binder 944.5 
Binder C. Moore 944,898 to 944 895 
Binder or holder, temporary, H 

I Bushong ° sceseseeecces Sama 
Blast hole charge A BOE scccosec 944 95: 
B See Concrete building block 
Blue flame burner, wick, A. J Blackford 944,840 
toiler cleaning apparatus, O. Donatz 944.719 
jolt and nut lock, M. W. Smith - 944,288 
tolting machines, nut feeding attachment 

for a - McCutchan 944 
Book, loose leaf, W Sayles cseseoe OS6 
Book. temporary binder, file, and the like 

loose leaf. J. H. Hewitt 944 554 
Boot and shoe tree and stretcher, W. H 

Hooper ? ehenane 944,365 
tottle ¢ apping machine, T. J. Levey, re- 

issue ° 13,065 
Bottle cleaning machine, A. A. Pindstofte. 944,986 
Bottle filling and crowning machine, H. A 

Allwardt - 944.5 
tottle, non-refillable J. J. Hourthan O44 
tottle stopper Gerhard . 944,671 
Rottle washing machine, P. Polnisch 944,499 
tottles intended to contain volatile en, 

stoppering for, J. Bengue... +++ 944,765 
s0Ww ning device, I Roggenburg. 44. 465 
Box corner stay, R. J. Robillard ° : 
tox fastener, hook and eye, W Gregson 
trake head, A. Waycott ° 
Brake lever mechanism for ¢ arts and wag 

ons, G. Manlove cosccee 066,802 
Brake shoe, H. H. McAlister 944,573 
jrake system, fluid pressure, J. A. 

944 486 
Brick machine, indenting, H. K. King.... 944,442 
trick stroking-off machine, H. C. Kunkle.. 944.447 


Brooder or coop 


chicken, E 


M. Selzer 


- 944,918 


Broom-making machine, H. M. Marsh 944,803 
Brush, M. P. Tottle oe $c cbeeees 944,833 
Brush, toilet, J. J. Lawler ... -+.- 944,679 
Brushing and polishing fruit and other ob- 
jects, machine for, Horrell & Bryant... 944 993 
Buckle, F. A. Russ ...... 
Building material, composite, 8. W. Bonsall 
turglar alarm systems, ti controller for, 
M. F. Juruick - 
Buried alive, apparatus for ‘preventing hu- 
man beings from being, A. de parent: 
Burner, J. Dilugepolszky ‘ 
Sushing, bung, Pfluger & ri *hristensen eae 
Bushing for bung holes of beer kegs, Spe- 
ker & Schneider ........ oeteene 
tuttons, post for link, C. C. Ball......... 
Cabinet, lace, McCracken & Bri adford 
Cable conveying apparatus, automatic trav 
eling take-up for, C Libby 
‘aleulating machine, T. Baeuerle ° 
Calenlating machine Bollinger & Landry 
(Continued on page 35.) 
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MECHANICAL BOWLING MACHINE, ‘4 (Continued from page 34.) 
PERPE UAL ‘alendar for collection purposes, W. B, 
Crumpton . 4 


(Concluded from page 24.) ' iy ag 
trifugal force effected by the band, causes “ NG ae oe ere 
the ball to swerve during its flight. In LOOSE-LE _ cutting, B. H. Larkin... . 
TAME sme wu em Ua me an closure fastener 8s. B. Thomas 
Ww. 8 . 


this operation, though the hand is re- an feeder, Spain W's: 
: nh filling machine, (¢ . Ayars.. 
volved, the drum upon which the ball as i 7 





‘ar coupling, H. J. Daubert 


’ : : doo oper: ig ecl a, I ; _ 
varie min oer esi! FP NCYCIOPVedia and Fe Se he 
, ™ . e s . Car draft appliance, railway, H. ¢ Buhoup 044,844 











This device is brought into action when Ger Gua taseak, rige> 
it is desired to give the ball a “spin.”|' h fe oly ——  , .. BP Ona SGT 
; ar, r a) 1otor hand, ovey ¢ tix 9 ys 
There is a groove in the drum in the esearc Bureau. for Specia n ormation Oar prees “e, et me reissue 12,008 
j - Car stake, T. + MacLafferty 944,759 
palm over which a band is passed, and Car stake, logging, A. Benedict 044,838 
ic > enites > arrange > » jc car- “e ” Carbureter, A. D. Elliott 044,482 
whic h by suitable arrangemé s is car lt Cannot Grow Old As a duty to yourself, [| ‘s:ureter, M. b. Hunter ~. aan 044.867 
ried to the same points as the “swerve” | you should write to-day for | “yess nari TF 
pulleys. For imparting a pure spin to) full particulars of the on/y —_ * ss like, edge retainer for, | ada 
i | + . : ~ ; . Sma eeeseeeers 944,608 
the ball, the pulley rotating the hand as Encydopedia that is abso- Carton, A. L. Smith, 944,467 
bove described is thr t of action lutely up- to-date now, and Cement and concrete mixer, W. D. Wise 44,390 
above described is thrown out of action, always will be, and of the Cement. block molding machine, L. P, Nor nail 
and simply the drum in the palm upon value the FREE SERVICE [| Cement flint clay brick for metailergical 
which the ball rests revolves during the of Nelson's Research Bureat Vy conent, ‘srocers ted apwartias. eax. ee ™ 
travel of the arm on an axis parallel with would be to you, not only cially aging or seasoning Portland, 1% 
tl 1 and at right angles to the line from en educational but a Cement shingl machi L. G. Satt 244508 
1e drum and at right angles e , + nb : ment shingle machine, L. G. Satterlee 944.508 
f flight in t ‘ t V wen on an axis | J+": “Sos anne Se oan x a ae "ames sell 
OF Hignt mstead OF revolving ee “Phat Little Bar and Nut has solved the Problem! N ’ other uses, C. E. Pope 
2 . elson’s Perpetual Chain beaming machine, Flight & Tilton 
arallel with the line of flight, as in the It has put all other Encyclopedias out of date! “ . ’ De 
— prctennite, gttoe te 7 : REVIEW OF REVIEWS says: “‘It is used as an authority in our Loose.Leaf Encyclopedia || {)sin grat: ig ge the Maxfield 
action to produce swerve. If desired, Editorial Rooms.” contains a vast amount of Chair attachment, ©. 2. ‘Ingersoll, 
both actions can be brought into use at The most valuable, durable and beautiful set of books published. information that was un- Chores nif maghine, i H. Gibson 
err) ’ er, J. e ouc 








: , ; available when other ency- Churn, auto operating, Helms & Black 
clopzdias were written and published. It treats more subjects, has more illustra- Chute, hog, Rada 


a compound or refractory gyration—a |} tions and more maps, than any other work of its kind in existence. aim he Ge te aa 


the same tine, and then the ball is given 





combination of swerve and spin—which Editor-In-Chief, Joun H. Fintey, LL.D., President of the College of the City of New York; bo A s. Saeaies Ce 
delivery puzzles the most accomplished Canadian Editor, WM. PETERSON, LL.D., C.M.G., Principal of McGill University, Montreal, Canada; Clevis BR. -.. wn & Be 
2 ; 7 European Editor, GEORGE SANDEMAN, M.A. , Edinburgh, Scotland. The foremost scholars, scientists, Cloth ‘shrinking and " pressing machine, 1 
batsman because of the erratic and con- and educators are engaged by the editors to keep Nelson's Perpetual Loose-Leaf 76 lopaedia the Rothsebild PACES 
ats » warwt tere aria . most modern reference work for all time. These three permanent, active Editorial Staffs make Clutch for wire blocks, J. H. Ree 
stantly varying rotary axis of the ball. Nelson's the only truly International Encyclopedia published. Clutch shipping sechanten. J w Pathos r 
The veins tm « > mention . tic. Coin sele » ‘lade 
The device is aptly suited for practis Every Encyclopedia excepting Nelson’s begins to grow old the day it is printed, because Galle eee hee es tage aE ELEY 
ing purposes. The velocity of the ball additional information upon many subjects is continually being discovered. Nelson's Encyclopaedia, Collar support, M. M. Stillman’ 
its ‘ P with its loose-leaf binding device, is not only the strongest bound set of books manufactured, but the Colter, plow, E. Brown..... 
can be altered at will, and there is a loose-leaf system enables articles that become obsolete to be left out, and also provides the way to Comparator, J. 8. Bancroft 
“velocemeter” mounted on the machine add new information relative to any subject at any time, ( angering sa achine, record strip, Bancroft pada 
044, 405 
to indicate the exact momentum during NELSON’ $ i$ THE ONLY PERFECT REFERENCE WORK Compounds containing the acety! group, pre 
) rdan 044,372 
flight. The variations possible are very Compression >  - & Strauss 044,457 
: - oncentrator, E. Thomas . 944,024 
extensive, and no two successive balls Because the Information is Always Up-to-Date, Therefore Dependable Concrete building block, J. J. Goyli 944 On 


Concrete buildings, forming, P. H. Bosworth 44,504 


need be delivered alike, the change being READ THESE LETTERS Concrete ¥ -y and supporting colamr 
means for forming, P. A. & L. P. Des 











effected without the batsman being aware lauries ; 044.543 
of the fact. or if desired a certain type FROM COMMANDER PEARY AND PRESIDENT SCHURMAN Concrete structures, reinforcing bar for, D ; 
F: ’ § é 3 a, Oa necen ' _ . 044,589 
5 P . . , Office of the President. ‘ooking onsl : . 044 O08 
of delivery can be repeated ad lib. Every Nov. 30, 1909. Cornell University, Ithaca’ N.¥.. || Cooling bard Oi, Windnne ore 
. ; ER as Ne ‘a November 26, 1909. : sep ey a + ! 
gyration can be adjusted as desired, and Thomas Nelson & Sons. Coop, J. P. Mann ot ig "307 
j ; “ene Thomas Nelson & Sons. Coop or crate, foldable chi 1 ‘ 77 
indeed it is possible to mechanically re- Dear Sirs :— Gentlemen: I am in receipt of the temporary pag es Cork Be lhe cae ode oy ken, M. Parsons 044,377 
indeed it 1S PoOssiD _e in my use of Nelson’s Encyclopaedia, | on Turkey. Governor Johnson, the North Pole Dis- m... ing attachment, crown, E. R. 
-oduce the deliveries of any particular ¥ cnet a | Ccoveries, etc., which you have been good enough to § | i ices 
proc erles an) é I consider the loose-leaf system to be @ | send me for "my copy of * Nelson’s Perpetual Loose- Corks sin bottles, device for locking, W 
bowler. The “break,” i. e., the tangent | practical and up-to-date method of keep- | itan'thr wile Ave mundred or more receded | Corn hunting wacine, 8. insiibai’..... thos 
al . . me she » bs ping abreast the times with new facts | annual pages rmanent insertion in the ency- Coupling, E. A, Koschinski . 044.877 
to right or left pI oduced when the ball meet . . ay i events clopeedia in aK HF, e foregoing will be included. Cover, Ohrmundt & Kramer.. ‘ 44 é 
, , concerning important matters and events. : . at 
strikes the ground, is measured by a , - hey yea I will take this opportunity of saying that I have | Cracker jar, E. F. Reiff ... 
, ’ ' The plan of keeping Nelson’s Ency- made constant use of my set of yous enevenoqesdia, Cramps, etc., holder for, H. Antoiiw 444 
zraduated sig rhi also indicates the adi > j > same as and tha D pre-eminently satisfactory € Crank } le, A. W. Bes 044,53 
graduate a ight, which also indic mee , clopaedia to date is the same as that so | features of the work increasingly impress me. These Gus. ‘milk. BR 3 phe foumetns 06,408 
swerve of the ball to one side or the successfully used by Stiehler’s Hand Atlas are— first. the Immense range of topics of which i ’ H. Reid eed ione 
re . . . oe yey reats; secondly ”@ accuracy and oroughness © ~ ing act Ft fe ; “4 
other during flight. Similarly, the ball which I have found invaluable in my ex the articles; and thirdly, the fact that everything is ne a) A. 2.. Ines 944,337 
I i 1 the “4 ‘ ” at any plorations because the Atlas being bound | up oR A gh af ee wee I Crushing machine, J. E. Blak + 
"E . E » to leave » é any - ortance as the ordinary encyc 80 8 : ~ “ . ake 
= . a oe . — : ps " sie on the loose-leaf plan enables the pub- ae BR with the epeeor ume {hove more Cultivator attachment, D. Bonnett 044. O89 
point of the arm’s travel, there being a lishers to always have the maps new and than one costly set in my library which has become Cueerater sh ovels, detachable point for, 7 
7 : . : “s almost useless. c rienc ‘ 044,484 
series of stops to secure this end. In this therefore reliable. Wie best wishes for the success of your admirable ( jultivator, spring tooth, G. G. Brigder 044,770 
P P leary , encyclo; a. remain, yours very truly, Culvert orrugated tal, Ps wurst 4 tin 
manner the pitch of the ball, that is the Very truly yours, yaupee r 7 peer sseprhparg aie eogeptaeheg ee 
ie “a A Le a : Current testing device, H. H. Morrell 044,271 
distance from the machine to the point — =. mer U.S.N. RE < y Cartain ring, W. H. Edsall 044,721 
ee : a : tac s . A Cushion, E. G. Budd : 944.662 
where it comes into contact with the ~ Cushion wheal, Gudtnet & Passe oun ate 





ground, can be easily varied, and simi- Cuspidors and other hydraulic devices, auto 





‘ , ‘ . P —_ Each article in Nelson?’s is clear, concise in treatment and embodies the results of the very op tatic cut-off for, Merrick & Funk 944.7 
larly the ball can be made to strike the latest scholarship and research, For example, the wonderful discoveries of Luther Burbank, the , mans meme. I a Jac card R 44,2 
. ; we av at afte > im- world-wide famous naturalist ; the latest information on Aeronautics, Drago Doctrine, Prohibition, yole attachment, motor, E. ¢ raham oat 
ground in such a way that after the im Trusts, Corporations, Commerce, Revised Tariff Municipal Ownership, Banking, Panama Canal, ee oar les, ete., frame for motor, Leet Bs 
pact it shoots forward at great speed. Irrigation, Forestry, D acer | pom a. Repcneeney, Peary’s latest discoveries, and hundreds Dempening machine, GH Spansali re herd 
: : : of subjects not to be found in any other Encyclopedia Damper operating device, actematic. 517 
The machine is mounted on telescopic oe a 




















P a Write to-day for the FREE loose-leaf portfolio on Nature Study, particulars of the Bureau Darner, stechine. & x 8 
legs, and the height of the delivery of J of research for special information, facsimile endorsement letters from Sclemticts and Educators Deatel’ Giltens Spohins PS an gen ven sess WOE, T0S 
, vg : ade oincide w and full information about Nelson’s Loose-Leaf Reference System, Our special introductory price te b © eee ne atk oe 
the ball can be made to coincide with and easy payment terms interest all who appreciate a bargain, niet dime spool, A sf ® Fase rr - + 
¢ ¢ , ler ‘ fc | — a * 944,902 
that of any bowler whom it is desired "NV. B.— Nelson's Perpetual Loose-Leaf Encyclopedia has so completely revolutionized encyclo- me ee mone DP pi _ a pulling as 
possibly to imitate, the variable range be- peedia-making and put out of date the old-fashioned, regularly bound encyclopedias that we are Dining table, self-serving. A. & W illien . oa 981 
: P : . constantly receiving inquiries asking us to make an allowance on old encyclopedias to apply as part Dish washing machine, R. A. Henry... - 544’ 326 
ing from six to eight feet above the payment on Nelson's Loose-Leaf Encyclopedia. We have therefore prepared a price list stating the Disks, means for piling, H. D Hie ge 44364 
ground. The mechanism is also arranged amount allowed as part payment. The price list will be mailed upon request, Dispensing apparatus, L. J. Mosher 044.458 
‘ é > § § Dispensing tank, M. Zwirman 944.472 
swivel on its body, so that the bowling Display apparatus, Newman & Bothwell 044,000 
to swivel on its body at the ing ‘ DEPT. 79, 37 EAST 18th STREET, g We Ve || Door check. J. A. Evans.” * 044.080 
arm can be pointed in any direction with- Door controlling device, A. L. Noel O14 404 
; ; i . : Joor operating mechanisr d » 8 a) 
out moving the body. The arm is brought Founded in Edinburgh 1798. Over 100 Years in Business. aeagspnigne 8 cee 1854. tw. vechanism umy s 
» hart P sti » — The American Standard Bible Endorsed by Universities, Theological Seminaries a lleges throug hout Door strike, E ommer 
to the horizontal position by means of a Avatia—to dia seiahed les Times Neen & Senn, Dough shaper, ‘i So 
lever, by which it is also trained and re- [8 ga a... W. ¢ 
| 8. d ernsten 








leased, and at the same time a disk is Drill attachment, ratchet, Derrick & 


raised to warn the batsman of the im-;/ HOW TO MAKE AN ELECTRICAL|ELECTRO MOTOR. SIMPLE, HOW TO | pritling machine, L. G. Sabbag 

















: ener . ow the to ;.. | Furnace for Amateur’s U se.—The utilization of 110 voit | make.—By G. M. Hopkins. Description of a smal! elec- | Drive whe J. E. Osmer 
pending delivery. Every ball delivered is | siectric circuits for small furnace work. By N. Monroe | tric motor devised and constructe Lwith o view to sestst De iving me « ‘in itism, H. F. Watson 
mae aa ee ’ Hopkins. This valuable article is accompanied by de ing amateurs to make a motor which might be driven riving mechanism control, ¢ B. Stebbi: 
moreover registered automatically upon a tailea working drawings on a large scale wand the fur- with advantage by a current derived froma battery, and | Dust laying, collecting, or absorbing con 
nace can be made by any amateur who is versed in the | which would have sufficient pewer to operate a foot position, 8. ¢ Punch et al 44,278 
dial. use of tools. This article is contained in SCIENTIFIC | lathe or any machive requiring not over one Man por- [just pan, G. Lotze 044.490 
ooo AMERICAN SUPPLEMENT, No. 1182. Price 10 cents.| er. With Il figures. Contained in SCIENTIFIC AMER-| Fyve disago. ( Heidenreich M4 : 
For sale by MUNN & Co. Inc., 2A Broadway, New York | ICAN SUPPLEMENT, No. 641. Price 10 cents. To be | yp, ce beater, } ). Laroch to 044 ant 
AUTOMATIC RAILWAY SAFETY STOP City, or by any bookseller or newsdealer had at this office and from ail newsdealers. E oe desiccating , apparatus J. M. Hussey oo bay 002 
‘ : = oe - — - - — | Egg opener, C. H. Sheldon 044,827 
(Continued from page 25.) Egg whip, F. L. Gienandt . 044.781 
: P : Electric circuits, instrument fo ocating 
duced the locking wedge into its normal grounds and breaks in, M j =. ti M44.459 
position. HALLEY AND Ste Sree i, OO 
The remarkable safety of this apparat- tion of zine from its ores, Cote & Pier 
us is mainly based on the considerations: The year 1910 is destined to be one of the most famous in astronomical history, simply because Electric signal, A. F. Dixon oad is 
. : Halley’s comet has returned after a lapse of seventy-five years. Why not learn all about this Electric time switch, G. R. Clark 044 319 
(1) The locomotive personnel is warned wenderfel comet and about c ts in g al by reading the following articles ? Electrolytic apparatus isates & , ae ; 944,550 
: . — 3 4 . J , vito ro rhe tic accelerator *eareot 4 3 
in a triple manner on a closed signal be Scientific American No. 19, Volume XCVIIL Gas Phespherdenmnse and Meteor Josten. An article in - m.. a ve 44,407 
ing passed over, viz., (1) by a siren (2) which the investigations of C. C. Trowbridge of Columbia University are described, showing that the ale meee J. urns “a 44,042 
61 i . ph after-glow produced from a vacuum tube resembles closely the effect produced in the sky by the Ellipsograph, J P. Kunz, Jr... O44, 52 
by a warning disk, and (3) by the brake passage of meteors. Engine starter, gas, G- ‘Bures O44 
: ‘ : Scientific American No. 6, Volume XCIX. The Mystery of Comets. An article in which the famous E - , oe eee 
> ar e > ) . ne : . “ De ! tree coupling t 
being actuated. (2) The train is stop comets of the last century are enumerated and described and modern cometary theories discussed. ||" “ oe aw a ay, 6 A, & 944.264 
ped: (1) By ordinary braking (in the Scientific American Supplement No. 1728. | Ancient and Popular Ideas about Comets. Queer super- || pxcavating machine, L. P. Clutter 944.320 
ye ; stitions about the strangest of heavenly bodies. Explosions in subterranean hollows, prevent 
case of preliminary signals), (2) by high- Scientific American No. 7, Volume Cl. Halley’s Comet. An interesting — by a. Alexander W. || ing, A. B. Steffens ; 944.977 
D a : we ay o Roberts, in which the general history of Halley’s famous comet is sketched with comments on its Explosive engine, L. F. Loftus 944.340 
speed braking (in the case of main sig- past appearances. - ‘ " on ‘ | Explosive mixtures, evaporating, F. 1. du 
s wi Ww yairs -ontacts). (3) Scientific American Supplement No. 1705. e next apparition (1910) of Halley's met. An || Pont 144,500 
nals with A o pairs of conta ) important article by ee Wilson, a map ging Se position of the comet relatively to the orbits | Extractor See Stump extractor ts 
The question as to whether the locomo- of the planets from Soto 15, 1908, to July 13, 1910. | Bye shade, J. A say kstock -. 944,767 
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’ y a6 ly 3.5 kil Scientific American Supplement No. 1773. Light Pressure and Cognets’ Tails. An explanation of the Fiber cleaning machine, C. G. Bareent 044 507 
track contacts which are only 3.5 0- | vagaries of a comet's tail, by Arthur Stanley Eddington, F. R. A. Fiber conveying and reversing apparatus, J 
grammes in weight, are extremely easy Any one of the papers here listed can be supplied for 10 cents. The entire set will be sent for 80 cents. :. —-.... pa pprstgie 044,588 
a : dily installed at Order from your newsdealer or from Fiber liberating machine or break, T. G 
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President Taft, Tammany Hall, and nearly 
all the Cabinet Officers and Senators to- 
‘uns SONG M4.902 gether in an extraordinary alliance. Ever 
te mn of " since that critical period the movement has 
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(Concluded from page 35.) 
any fish-plate in order efficiently to pro- 
tect any trains stopped on the track, etc. 

(5) The fact of the apparatus being dis- 
abled by breakage of the lever is auto- 
matically signaled to the engine driver 
| by the disk bearing the inscription “ap- 
paratus out of working.” Moreover, a spe- 
cially ingenious construction enables the 
apparatus even then to work as usual on 
| passing over the next signal. 

The working condition of the apparatus 
can be ascertained at any time simply by 
throwing the lever back and then disen- 
gaging the apparatus. The safety stop 
above described is constructed by the 
Gesellschaft fiir Zugsicherung und Pa- 
tente der Stahl- und Eisenindustrie, of 
Berlin. 

_—————_= eS eae 
GRAPHITE MINING IN CEYLON. 
(Continued froin page 29.) 
not be determined without further exami- 
nation. Much smaller quantities of graph- 
ite occur as flakes in many of the granul- 
ites and in the crystalline *limestones, 
when it invariably forms small tabular 
six-sided crystals with well-developed 
basal cleavage. In these cases, accord- 
ing to Dr. A. K. Coomaraswamy, the di- 
lrector of the Mineralogical Survey, the 
graphite behaves like the other accessory 
minerals, and there is no reason to sup- 
|}pose that it has been subsequently intro- 

duced. 

Evidently the graphite in the veins has 
| been deposited at a time posterior to the 
consolidation of the granulites, and they 
are of the most typical character. Usually 
they consist of pure graphite with occa- 
sional evidences of more than one period 
of deposition in a zoned structure of the 
vein. Metamorphism of the surround- 
ing rocks near the veins is found on only 
a small scale, the rock surfaces in imme- 
diate contact with graphite being impreg- 
nated with the carbon no more than 
about half an inch. Neither are the 
quartz and other minerals associated 
with the graphite vein filled with dis 
seminated graphite, the latter occurring 
only in strings filling cavities or cracks in 
the quartz. It is evident that the depo- 
sition of the graphite must have been 
from vapors or liquids saturated with 
mineral (carboniferous) matter. 

The best producing districts are Ke- 
galla, Ruanwella, and Pasdum, but areas 
are found over the island with the ex- 
ception of the northern and eastern por- 
tions. The mining is almost exclusively 
in the hands of the natives, and primitive 
methods obtain. There are but little or- 
ganized means of prospecting. A villager 
stumbling across evidences of graphite 
immediately completes arrangements for 
working it. A pit is sunk until the vein 
or deposit is gained, and the mineral ex- 
| tracted until the yield fails. When walk- 
ing through plumbago areas, numerous 
abandoned shailow pits may be seen 
alongside the roads. 

In the richer districts more methodi- 
cal working is adopted, but even here 
there is a quaint antiquity about the min- 
ing equipment. The pit rather resem- 
bles a fissure in the rocks than a sym- 
metrical excavated shaft. At the top a 





heavy staging or platform is erected, 
from which extends downward to the 
working levels a crude ladder fashioned 
from lengths of bamboo secured together 
to form a continuous run with coir or na- 
tive made jungle rope. The transverse 
sections forming the steps are likewise 
made from pieces of bamboo similarly 
secured to the side members and spaced 
somewhat widely apart. 

In many instances the ladder com- 
prises sticks of bamboo extending across 
the width of the fissure and imbedded in 
the earth on either side ranged at a slight 
angle, so as to give the impression of an 
inclined plane of steps. “The bamboo 
sticks are rough, and being spaced widely 
apart are somewhat difficult to negotiate 
to aught but the lithe native. Moreover, 
| the countless journeys made by the na- 

tives with their loads of graphite have 
resulted in these steps becoming coated 
(Continued on page $7.) 
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Line casting machine, F. C. L. D’ Aix, 
944,588, 
Liquid separator, centrifugal, Collins & 
lartmann ... . . ° . ° 
Loading and unloading apparatus, E. E. 


Barrett, Treisme ..ccccccsccscscceecs 
Loading machine, F. K. Holmsted eesceses 
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Locking device, F. H. Selden ......e+e++-- 
Log handling device, J. G. Stoner ....... 
Loom, circular, R. E. Evenden .......- 


Loom, ribbon, Handschin & Kuny ecccccece 
Loom take-up mechanis sm, A. E. Rhoades 


Looms, cutting attachment for, Clemens & 
tepert 

Lumber joining machines, edging attachment 
for, B. A. Linderman es 

Lumber stacker, H. W. Clark 


Mail bag handler, J. L. Adam.. 944,651, 
Mail catcher, 8. S. McKeand 
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W. Bre BOOM cccses ‘ 
Mantle for s burners, “incandescent, M 
Weicker . 
Manure spre ader, “'T. Brown 
Massage apparatus, E. M. Bassler 
Massage machine, vacuum, N. Lombard 
Match and cigarette box, combined, 
Davis . 


Match lighter, J. J. Wellingham. 
Match safe, J. De Brut 
Match safe attachment, J. De Bruin 


Match seratcher Havecotte & Stanley 

Match splint machine, Sterba & Birch 

Mattress, invalid’s, J. T. Lunt 

Measuring attachment for scissors, J. T 
Tippery 

Measuring and the like, apparatus 





Meat slicing , C. J. Lensvelt 

Mechanical mx vement. F. L. Templk 

Medicament for diseases of the mucous 
membrane, W Loose 

Metal crimping machine, A. Johnston 

Metallic tie and rail fastener, | A. Ginnil 

Metallurgic converter, W H. Peirce 

Meter, F. N. Connet adee 

Milk warmer, I Sauer 

Mill See Grinding mill. 

Mining machine, H. B. Dierdorff 

Mining transit center finder, W. A. Berger 

Mitten, W. D. Cormey 

Moistener, J. H. Bordeaux 

Molding machine, L. L. Rich 

Mop wringer, M. M. Flynn 

Motor, G. Keller ° 

Motor, E. H. Herndon 





Motor control, electric H \ Mavor 
Motor control system, P. H. Thomas 
45.006 
Motors, et automatic starting device for 
explosion, E. Canton 
Motors, heating of compressed air for use 
n, W. H. Sodeau 
Mower, lawn, A. Berens 
Mufiler, exhaust, J. A. & ( A. Xardell 
Musical instruments, pneumatic relay for 
automatic 4. W. Lonsdalk 
vigators, tide set calculating instrument 


Numbering machine, Lundvall & Olson 
Oil burner, H. F. Arenberg 


Oil burner, C. C. Lillibridge 
Oil burner, crude, Payne & Rice 
ng device, track, D. F. Robins 
cal projection of colored images, appa 
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Ove ba ke Marshall & Faulds 

Oxygen making apparatus, G. von Ach 

Package for frangible articles, ( if Jer 
kins ° 

Padlock, C. A. Lutz 

Pail, milk, W. L. Brandon eas . 

Paper bag making machine W. Fricker 

Paper holder, G. & H. R. Laube 944,880 

Paper receptacle, F. Jenkins 

Paper vessel closure, ¢ F. Jenkins 

Pavement, W. H Saker 


ebble mill, M. FE Abbe... 944,996 

holder and sharpener, combined, J 

Allen ° 

olator for coffee urns Houck 

lator, water, G. J. Wiggenhorn 

ating pean el F. E. D'Humy 

Perforating machine, E. De Kleist 

Phonograph record tray, J. N. Blackman 

Picture apparatus, safety shutter device for 
moving, C. M. Stanley . 

Picture frame, R. C. Davison 

Pillow cover, sofa, F. A. Reilley 

Pipe cleaner, drain, G. M. Bloom 
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Pipe cleaning device, G. F hitr 

Pipe coupling, train, T. C. Brett 

Pipe couplings, clamping ring for, Smith & 
Soothe 1.4.56. . 

Pipe joint, C. Revaillot 

Pipe lines, —— joint for, E. F. Os- 
borne 


Pipe re amer attachment for threaders, G. 
Reeb ‘ cane 
Pipe suppo ting device, adjustable, E. H. 
Gold . . 
Pistol and rifle, autome W. J. Whiting. 
Pitch board, C. E Lytle . 





Planetary transmission mechani A. F 
Brush cess 

Plante negative plates, treating or impreg 
nating, H. Rodman 

Planter and fertilizer droppe E. C. Rollins ¢§ 

Planter, seed, W A. Wilsor 


Plate drying apparatus, H. ¢ MacConnell 
Platform support A. Vandermar 

Pliers, lifting, F. Johnson 

Plow, W. J. Doyle, Jr 

Plow, W. W. Gidder . 
Pneumatic despatch tube apparatus, C. F. 
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Pneumatic despatch tube apparatus, ¢ Ss. 
Jennings 6 edi 
Pneumatic despatch tube apparatus, I. W. 
Litchfield . ‘ ‘ 
ost card or display device, picture, A. 8S. 

Spiege saeee “ ° 
*ost hole digger, J. M. Hefner . 
ato cutter and planter, O. L. Hawk 
ywwder holder and shaker, Mark & Rude 
*ress, S. J. Webb ° 
Py ressure regulator, C. H. Bong 
Printer’s composing stick, S. H. Bean 
Propulsion of submarine boats, C. Del Pro 
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posto . . . . eves . 
Protector, individual, F. B. Cook.......... { 
Pump, A. A. Ficener eee Coeseceses 
Pump, rotary, C. W. Vollmann ........... O44, 708 
Pump, rotary air and gas, L. H. Rogers. ... 944.912 
Pump, rotary air or gas, L. H. Rogers.... 944,913 
Pump, steam vacuum, G. E. Nye 944,984 
Pumps and blowers, casing for cent rifugal, . 

is SN -eceses ba secronve 9447864 
Rack, J. Jepsen ..... . . 944,874 
Radiator, L. Loziano .. ee 944,450 
Rail joint, W. P. & S. G. Thomson... 944,298 


Rail joint, A. L. Stanford 
Rail joint, E. V. Mercer 
Rail joint, M. Raymond 
Rail, tramway, J. H. Briggs . ‘ne 
Railway and like uses, spike for, W. Fe 
guson, Jr eon : : mae 
Railway brake slack adjuster, H. G. Hamer 
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Railway draft gear, R. A. French 32 
Railway draft gear, French & Girdler..... 944,3:% 
Railway frog, Swenberg & Enstrom os a 
Railway frog, W. M. Scott ......... . 924,83 
Railway frog safety device, J. T. Ws atson.. 944,75 
Railway switch, A. Anderson .....-+++«+++. 944,249 
Railway switch, street, E. A. Peterson.... 944,817 
Railway tie, J. C. Pearce ......++-++se0:: 944,815 
Railways, annunciator for, J. J. Strobel.... 944, 
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THE AUTOMOBILE NUMBER 
the SCIENTIFIC AMERICAN 





™ yaar bigger and even better than it ever was. 

has been our purpose in publishing this annual 
review ae give the automobile owner and the prospective 
purchaser truly helpful information, and to that end the 
number will contain the following articles : 


The Automobile and the Farmer. 
How to Overhaul Your Car. 


The Automobile Fire Engine. 


All the latest automobile pumping engines, chemical cars, hook and 
ladder trucks, and hose carts are described. 


The Automobile and the Road. 
The aut bile has pr ted to the road engineer new problems 





for solution. He must render his roads impervious to water and 
practically proof against the destructive effect of tires. The United 
States Government through the Office of Public Road Inquiry is now 
studying this subject. The article written by Mr. Page, Director of 
the Office of Public Roads, describes what has been done. 


Anti ‘‘Joy Ride’’ Devices. 


This article is a complete description of devices which have been 
invented for the purpose of preventing chauffeurs from taking out 
their owners’ machines. 


The Modern Electric Automobile. 
Making Your Own Repairs. 
The Cars of 1910. 


Automobile Identification Chart. 
Sometimes you have wondered what make of car was that which 
skimmed past your admiring eyes. The 1970 Aut bi 
will enable you to identify any car by its radiator and engine ‘bonnet. 
About thirty-five automobiles are thus illustrated for identitication in 
a sketchy, artistic way. 





10. The Inexpensive Car. 
Any man with a good salary can now afford to own some kind of 
an automobile. How the machines are constructed and what may 
be expected of them is lucidly set forth. 


11. The Wonderful Rise of the Automobile Industry. 
12. Automobile Novelties. 
Order from your newsdealer or from 
MUNN & COMPANY, Inc., 361 Broadway, New York. 








(Continued from page 36.) 
with the mineral, which under the fric- 
tion of the bare feet has a most brilliant 
polish and is dangerously slippery, ex- 
cept to the active movements of the 
miner. 

The graphite is excavated by equally 
crude tools; and instead of being hoisted 
to the pit mouth by rope and pulley, is 
loaded into tall baskets of native manu- 
facture, resembling small barrels, loaded 
on the shoulders of the native, who car- 
ries it bodily up the long ladder to the 
pit mouth. As a result, in a busy pit 
there is a constant endless train of as- 
cending and descending natives bearing 
their baskets swarming up and down like 
flies, their bodies covered with plumbago 
brightly polished, giving them the ap- 
pearance in the sunlight of moving fig 
ures wrought in bright steel. 

Should the pit become flooded a simple 
system is adopted. A rude conduit 
formed of lengths of wood placed diago- 
nally together so as to afford a V chan- 
nel is improvised, which leads to a lower 
level, a small orifice being bored through 
the side of the pit if necessary to secure 
the outlet. The water is baled out by na- 
tives equipped with small vessels 

At one or two of the pits where the 
veins are abnormally thick, some pre 
tense to modern mining methods is made, 
The water is removed by the aid of steam 
pumps, and the native carriers are dis 
placed by power hoisting plants hauling 
the mineral from a depth of four or five 
hundred feet to the surface. At Pela- 
watta, the most extensive workings in the 
Pasdun korale, such an installation has 
been laid down, and here the prevailing 
conditions warrant the outlay for such 
machinery, since one main vein striking 
north and south has a maximum thick- 
ness of twelve inches. 

Owing to the heavy demand for gra- 
phite that ensued as a result of the South 
African war, when $315 per ton was re 
alized, a plumbago fever broke out among 
the natives. Such a price induced indi 
vidual working and illicit mining on 
crown lands. Even to-day the latter traf 
fic takes place. Should the mineral be 
proved to exist on the government proap- 
erty, licenses are duly issued by the 
authorities to respectable individuals to 
exploit the deposits, but the natives re 
sort to poaching. 

The graphite as it is mined is taken 
to the cleaning and grading works. It is 
first submitted to a preliminary hand se- 
lection; all the large pieces, which are 
for the most part pure graphite, or are 
associated with pyrites and selenite. be- 
ing placed on one side. The sieves com 
prise screens of varying mesh stretched 
on wooden frames inclined at an angie, 
over which the mineral is emptied from 
small shallow baskets and then rubbed 
by hand, the larger or coarser pieces fall- 
ing to the base of the screen, while the 
minute particles pass through the meshes. 
This process is repeated several times, 
work being commenced first on the small- 
est meshed screens. In this manner the 
dust and much of the friable loose earth 
is separated. This phase of the work is 
carried out by women and children 

Sifting completed, the graphite then 
undergoes cleaning. The product being 
brought in from various localities may be 
found associated with other matter such 
as ironstone or carbonaceous deposits of 
various descriptions, and this deleterious 
material is removed by hand. This op- 
eration also serves to separate the min- 
eral into two qualities, the market price 
of which averages from $175 to $200 per 
ton for the first, and from $50 to $125 
per ton for the second grade 

The industry has attained great pros- 
perity, upward of 30,000 natives being em- 
p oyed in the mining of the article, the 
value of which production considerably 
exceeds $5,000,000 per annum. The in- 
dustry is also for the greater part in the 
hands of the natives, many of whom 
have amassed considerable fortunes, 
since owing to the cheapness of the labor, 
ample supplies of which are readily avail- 

(Concluded on page 89.) 
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VERY practical mechanic, whether amateur or professional, 
has been confronted many times with unexpected situa 














tions calling for the exercise of considerable ingenuity. 
The resourceful man who has met an issue of this sort 
successfully seldom, if ever, is averse to making public his 
methods of procedure After all he has little to gain by keeping 
the matter to himself and, appreciating the advice of other 
practical men in same line of work, he is only too glad 
contribute his own suggestions to the general fund of mat 
\ it a ye go it was decided to open a depa 
tl Scientific American dey d to tl inter f 
| ane | | man rhere was Imost immediate response Hundreds 
| ce , J valuable suggestions poured in from every part of this country 
i and from abroad as weil Not only amateur mechanics, but 
= professional men as well were eager to recount their axperi 
ences in emergencies and offer useful bits of information, h 
= genious ideas, wrinkles or “kinks,” as they are called Aside 
rom these, many luable contributions came from men In other 
walks of li resourceful men, who showed their aptness at 
doing things about the house, in the garden, on the farm The 





electrician and the man in the physics and chemical laboratory 


furnished another tributary to the flood of ideas Automobiles, motor cycles, motor 
boats and the like frequently call for a display of ingenuity among a class of men who 
otherwise would never touch a tool. These also contributed a lat share of stior 





Man's Work 





that poured in upon us. It was apparent from the outset that the Handy 

shop Department in the Scientific American would be utterly inadequate for so larg 
a volume of material; but rather than reject any really useful ideas for lack of space 
we have collected the worthier suggestions, which we present in the present volume 
They have all been classified and arranged in eight chapters, under the following 


headings : 


1, Fitting up a Workshop: II, Shop Kinks; III, Soldering of Metals; IV, The 
Handy Man in the Factory; V, The Handy. Man’s Experimental Laboratory; VI, The 
Ilandy Man's Electrical Laboratory; VII, The Handy Man About the House; VIII, 


The Handy Sportsman; IX, Model Toy Flying Machines.. Indes. 








metals, aluminium has the greatest spe 
cific lightness with the 
bility and toughness It 
cut and drawn exceedingly fine 
made aluminium valuable and usefu! in 
the textile For 
woven sieves or screens have been 


greatest durz 
ean be rolled, 
This has 
fu) 
industries many years 
made 
of aluminium, which have proved indis- 
; pensable in the sugar refining industry 
| Its principal advantage consists in the 
| fact that the of the 
on the exposure to 
coating of 
| which is capable of offering almost per 
| fect resistance to foreign influences, such 
|as acids, etc. This is likewise of 
importance where aluminium is used in 
the textile industries. 
Speaking of actual 


surface aluminium 


slightest the air, be- 


}comes covered with a oxide 


great 


weaving of aluml- 


nium into special fabrics, particularly 
such as are intended for use for decora 
tive purpeses and costumes, it may be 


is well and successfuliy 
At the time of the 


stated that this 
practised in England 
Paris exhibition, there 
special attractions, fabrics 
made from glass fibers 


were shown, as 


and clothes 


They were made 





from finely spun glass, with silk. The 
|fabrics made from aluminium do not 
| need combination with other textife 
yarns. Cf late, the most beautiful effects 


have been obtained by employing alum! 


nium in smooth as well as twisted 


threads for the warp, and as the weft, 
silk yarn of any desirea color rhey are 
used for evening cloaks and theatrical 


costumes As the 
the 


though 


Textil-Woche says, it 
beautiful 


bedy of a woman 


dipped in 


makes 


look as silver from 





aluminium, they are now making neck 
cloths, pompadours, shoes, belis, neck- 
ties, shawls and hats, and it is to 
prescribe a limit for the possibflities of 


this metal 
in combination 


Very striking are net fabrics 


with aluminium, which 


constitutes a select novelty for interior 


decoration Aluminium yarn, made up 
into laces for ladi« shoes, as well as 
ed for strap romise to be a feature 
tf th ming season 
“oe 


It would be quite an advantage to the 


motorist, states a contemporary, if he 


could communicate by wireless telephone 
garage or the 
accident An 


with his nearest 
Americat 
f 


who is developing a system of 


par 


shop in case of 


inventor, 
recently 


wireless telephony made xperi 


ments with portable apparatus to dete 
mine the range of service of the instru 
ment. He was able to communica over 
a short distanc ith a garage in N 


ark, but at a distance of eight miles th 
failed 


will 


apparatus Apparently wireless 


have to be developed far 


efficiency before it 


telephony 


beyond it present 


can be of service to the motorist 1 
chief difficulty is that only a short trans 
mitting antenna can be used, requiring 


expenditure of energy to 





given. Address Munn & Co., Inc., 361 Broadway, — —— . - an enormous 

New York. . . 
Canadian patents may now be obtained by the in- reach a city garage, because of 

ventors for any of the inventions named in the fore- MUNN & COMPANY ] B d NEW YORK | " - sane ac . - ‘ 

coing list. For terms and further particulars ’ nc., 361 roa way, in the way, such as steel buildin 

vidress Munn & Co., Inc., 361 Broadway, New trees, wires, ete 

York. ’ wits 
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a 
RIDERS HAVE THE BEST 


YAL OF IT in speed, endurance, econ- 


emy and thorough reliability of their mounts. 


1910 $200 








The Yale team (3 riders) won the Chicago 
Motorcycle Endurance Contest and Silver Trophy 


Cup, July 9-10-11, "09, G00 miles averaging 20 
miles per hour—vibrator, carburetor, battery box and 
spark plug sealed. A perfect score not one acpust- 


ment 

Sworn statement of upkeep cost in 1909 shows 
average of less than 50c. for all repairs from misuse, 
neglect and accidents 


RIDE A YALE—THEY NEVER FAIL 
The Yale Twin Cylinder, 6‘¢ H. P. $300 
(We also build Yale and Snell Bicycles.) 


White to-day for « don't think 


of buying until you see them 


IMMEDIATE DELIVERY AGENTS WANTED 


The Consolidated Mfg. Company 
1741 Feraweed Ave., Toledo, Ohio, U. 5. A. 


mplete specification 














Free since Catalogue 


ONTAINS list of 3,000 mogesions | 








+ newspapers and Club offers. It is the 
handsomest and most complete magazine 
guide ever published. Printed throughout 
in fwo colors. It is crowded with profitable- 
to-you suggestions. You cannot afford to be 
without it. The name HANSON is the 
accepted stamp of reliabi¥ty and promptness 

"in the magazine field. ‘This Catalogue for 
1910—FREE for the asking—will 


Save You 
Magazine Money 


We have the largest Magazine Agency 
in the world, and we are known every- 
where. Your address on a postal secures 
this valuable book FREE. Send us your 
name and address to-day—We will do} 
the rest. | 
J. M. Hanson’s Magazine Agency | 

240 Hanson Block, Lexington, \ 





y $2.00 | 


On ly Tabe On AnyCor 


Every automo! 
lncreases h vk 500 pe 
















tieally indestructi 


ile. 


We Guarantee 
It for 5 Years 
At Aato-cupply Dealers or sent prepaid | 


for Two Dollars. Satisfaction guaranteed | 


money refunded. Catalog free. Write today. 


WORDINGHAM AUTO SUPPLY CO. 
Dept. G 803 Grand Avenue, Milwaukee, Wis. 


CRUDE ASBESTOS 


DIRECT FROM MINES 


preeareo | R, H. MARTIN, 
ASBESTOS FIBRE | orrice, st.paut BUILDING 











fer Wanutacturers use| 999 B'way, New York. 











trial balance on time. 
it is the onl 
extending and denominating pay roll. 


For Rapid Adding and Figuring 
the Comptometer is as indispensable to a bookkeeper 
or bill clerk as a typewriter is to a correspondent. 
With very little practice any bookkeeper can add 100 
items a minute more easily than he can write 30 items 
without adding. 

It makes figuring a real pleasure. 
drudgery. 
that peace of mind, comfort and satisfaction in feeling 
certain your figures are always correct. 


Prevents errors in pay roll and bill extending. 
machine rapid enough for bill extending and checking, chain discounting, estimating, 


Takes care of all 


Does all thinking for you. It gives you 


It assures a 


It does not take many minutes saved or errors prevented during the week to make the Comptometer a 


profitable investment. 


Let us send you a book about it, free? Or, let us send you a Comptometer on free trial, prepaid, U. S. 


Felt & Tarrant Mfg. Co., 1708 No. Paulina St., Chicago, Iil. 


or Canada? 








It does not seem possible, in this age of 
fine cars and keenest rivalry, that any 
car could be without competition. 

And yet that is precisely what would be re- 
vealed if a census of Cadillac ownership 
could be taken. 

Interview any Cadillac owner anywhere 
and you will find him utterly unwilling to 
consider any other car. 

There are something like ten thousand 
Cadillac “ Thirty” owners in the country, 
and when one of them tells you that no 
consideration could tempt him to change, 
he is merely voicing the mental attitude 
of the entire ten thousand. 

We dare say that no car in the world can 
point to as many owners so unanimously 
loyal. 

And the dealers’ organization furnishes an 

verification of this unique 


impressive 
condition, 

The chief concern of your Cadillac dealer 
is to secure sufficient cars to satisfy the 
local demand. 






A car literally without 
competition 


“Thirty” 
Suggest competition to him and he will 
say :—“ | have no competition.” 


And you can accept this condition of his 
business as an infallible index to the 
situation all over America. 


In view of these facts, it sutely behooves 
every thoughtful buyer to inquire into 
the extraordinary circumstances which 
have so firmly entrenched the Cadillac 
in public approval. 

A little investigation will reward you with 
the discovery that no plant in the world 
is so well equipped to produce a car that 
will render undeviating service to its 
owner for an indefinite period, as is the 
Cadillac plant. 

This splendid equipment, you will find, 
manifests itself in a degree of scientific 
accuracy and standardization which has 
never been approached in the history of 
the industry. 


Four cylinder; 30 horse power; 
three speed sliding gear trans- 


mission $1600 ‘ (F. 0. B. 


Detroit ) 





equipment : — Mag- 
neto, four unit coil 
with dry cells, 
pair gas lamps and 
generator, one pair 


side oil lamps, one 


one 


of tools, pump and 
tire repair kit, robe 
rail, tire irons. 


Furnished as Touring Car, Demi-Tonneau, or Gentleman's Roadster 


‘Cadillac Motor Car Company, - 


Member Association Lic 


>WE SHIP“APPROVAL 


one cent to learn our 
so model bicycles. 


highest grade 19 
FACTORY P PRIC Feast 
anyone at any price 
. salto arma etet “trat 
sample bicycle going to your to 


RIDER AGENTS mea ‘ee or big 
c than lory 


ae 








Tires, rea iT 
pay Sy ~ Ye hp on Ragaeee 
Do Not Wait; write today for our special offer. 

MEAD CYCLE CO., Dept.p.iis CHICAGO 


ensed Automobile Manufacturers 


Detroit, Mich. 


Licensed under Selden Patent 











MAKE UP TO $75 A WEEK 
AS A WATCHMAKER 


And Start a Jewelry Business of Your Own 


Write me today! Let me explain whereby you 
can become an expert watch repairer in three 
months—making $25 to $75 a week—and own your 
own jewelry business, I can teach you by mail 
and you don't have to leave home or quit your work. 
Pay me nothing for my instruction, advice, charts 

















or diagrams. 

CHAS. F. RE, Principal Cor. College of W: 

> ROGERS, THURMAN & CO. 
Dept. 71 90 Wabash Ave., Chi 


{ie} 














ELECTRICIAN AND MECHANI 


eal drawing, ete. Three months’ trial, twenty cents. $1.09 a year. 





A finely illustrated monthly magazine publishing practical educational ar 
ticles on all branches of electricity 
and working drawings for making steam and gasoline engines, dynamos and motors, furniture, wiring instruction, wireless telegraphy, mechani- 
Catalogue of electrical and mechanical books free. 

SAMPSON PUBLISHING COMPANY, 1151 Beacon Building, Boston, Mass. 


and mechinics. Complete directions 











1 TRUS: CON 


i ees @ 


formation 


samp ie 


Finishes for Concrete Surfaces 


Ordinary paints when used on « 
Trvs-Con Finishes become part of the concrete, resist wear, and are waterproof 
Trus-Con Floor Finishes are dampproof, stainproof, and prevent the 
of concrete dust on cement 
wear and is easily cleaned b 
Trus-Con Wall Finishes make walls absolutely dampproof and allow the 
masonry to retain its natural texture, preserving its beautiful grain and replacing 
its cheerless monotony with delicate artistic tints, 
Trus-Con Finishes for Floors and W 
pleasing colors 
condition and size of surface to 


Book! et and Coler Card free. 
TRUSSED CONCRETE OcnmE. COMPANY 
532 Trussed Concrete Building 


»nerete, peel, crack and wear off. 


sors. Produce atilelike surface which resists 
aie. 


ls are furnished in a choice of many 


be finished aud we will send free tria! 


ETROIT, MICH. 





[Including the following | 


| machine or taken from its base for 


seas 8 hand machine. Pipe ‘4 in. 
| to 15 im. diameter handled easily in 
small toom. Illustrated catalogue— 


tail lamp, horn, set | 














January 8, agto. 


=Or2 GALVANIZING. 


o7:)\ mea ROCESS YALTIES 
ATIC SATION 
NICKEL 


Electro-Plating 
Apparatus anc Material 
TEE 





Hanson & VanWinkle 
Co.. 


Newark. N. J. 
28 & 30 8. Cana) St. 
Chicago. 

















A FLOOD OF LIGHT 
FROM KEROSENE ‘Coal Oi! 


Burn a far erosene the 
MANT LAMP generates gas that gives a light 
jant than city gas, gasoline or elec- 
tricity, tien le, odor! clean, safe and dure 
ble; is sevelatbonialng lighting everywhere 
Bi ker for 
edinevery bome Every lamp guaranteed. 
Sells 3 Ask our nearest office how you cana 
get a lam) or apply for agency proposition. 
THE wANTLE LAMP CO. of America, Desk 48 
Chicago, Portland, Ore., Waterbury, Conn., 
Winnipeg, Mc matreal, Can. 























Pumps Water by Water Pressure 
For sup; eyiss 3 fat water in country homes, 
summer hotels and + irelgntion purposes on farms, @ 


NIAGARA 
HYDRAULIC RAM 


is the ideal system. Pumps water without 
cost. Write foreatalogue AA and estimate. 
We furnish Caldwet! Tanks and Towers. 
NIAGARA HYDRAULIC ENGINE CO., 
140 Nassau St., N.Y. Factory; Chester, Pa. 






















F or Everybody 


wishing to bore a hole in steel, 

or wood. We make drills in 9 Pan 
Our large size will drill a *, inch 
hole in steel. . Our Electric 7 
weighs only 4 pounds, and wil! drill 
in steel up to 3-16 ivch, 
manual training schools. 
thake electric driven grinders. Let 
~end for catalogue, 

_ THE CINCINNATI ELECTRIC TOOL CO. 
650 and 652 Evans Street, Cincinnati, Ohio, U. &. A. 


Curtiss Motorcycles 
WORLD’S RECORD a 


Low truss frame. 





us send one on WW days* trial. 











Roller bearing engine. 
Light -weight, great 
power 


Write for catalog and 
booklet ‘‘ Achievements." 


THE HERRING-CURTISS co. 


Hammendspert, N.Y. 





Eyeglass Screwd river 


andy, compact. parton. rehable. Less th 
mt. long. Can be < carried . - 
in pocket or on key- bn or 
watch chain. Intended for —SE 
fine work like the scréws of 
spectacles and eyeglasses. Removable blade. Nickel- 
plated. Price 25c. each. 

Send for %2-page catalog No. 18-B. 
THE L. & STARRETT ©0., Athol, Masa, U. 8. A. 





TELEGRAPHY TAUGHT 


in the shortest possible tim e¢ Omnigraph Aut 
Transmitter combined with fara key and sor 
Sends you bh messages a 
speed just as an expert « operst r woul i 
Five styles, $ up; circular free. 












39R Cortlandt St., New York 














Pipe Cutting and Threading Machine 


For Either Hand or Power 





This machine is the regular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as ar dinary power 


price list free on application. 


THE CURTIS & CURTIS CO. 


6 Garden St., Bridgeport, Conn. 


Success Sherthand School 


SUCCESS SHORTHAND TAUGHT 
to beginners and stenographers by court 
reporters. The system used by experts 
Instruction by mail. Write for catalog. 

If a stenographer, state system. 


SUCCESS SHORTHAND SCHOOL 
Suite 401, 79 Clark St. , Chicago, Ill. 
(( 









» L. James in charge 


) 
PATENTS 


in. Manufacturing and Business 
- EDWIN J. PRINDLE 


What is Patentable. 

What Protection a Patent Affords. 

Rules Governing Infringements and Contests. 

Patent Relations between Employers and 
ployees. 

Tells you how to do wisely and 
well the things often done wrong 
before you think of going to the 
Patent Attorney or Patent Office. 

12mo.; 132 pages; cloth binding 


$2.00 Postpaid 


THE ENGINEERING MAGAZINE 
142 Nassau Street, New York 
7) 


yu POP ATES oz SEND 


'S-as s. ING ett 
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Mun Co., Inc. 


January 15, 1910 MUNN & CO., Inc., Publishers Price, 10 Cents 
: New York, N. Y. 














The\ 
Hudson ‘Tour 











$1150 


’ . This price includes three oil lamps, two gas lamps, 
generator, horn, tire repair outfit, togls and jack. 


“Look for the Triangle on the Rad-ator 


trength—Room Beauty—Refinement, 











Think what this car is—110 inch wheel base; four offered by any automobile manufacturer. By this, we 
cylinder motor; 32 inch wheels; 34 inch tires all around; mean you get relatively more for your money than in 
five passenger capacity—and the price $1 150. any other car. 

Never before has there been offered such a car There are certain proved features of motor car con- 
at such a price. This is not just a hasty statement of struction which any car must have before it can be consid- 
our own. Can you think yourself, of any other four-cylin- ered an up-to-date, high-grade Car. 
der, 110 inch wheel base, five passenger car at $1150 The Hudson has those features. To those makers 
or less? who show you the same features, we point to our 

You will find these features in other cars, but price; it is lower than their’s. To those who offer cars 


those cars sell for at least $100 or $200 more. You — below $1150, we point to our high-grade features; they 
will find still other cars selling for less than $1150, do not have them. 

but they do not have our high grade features. The From one class we are set off by our price; 
Hudson Touring car is the best value, the best buy yel from another by our quality. 

















v-priced touring cat ‘s co See this car—ride in it—compare it with other cars 
verfect and vow will say that no matter just how we do it, the 
fact rer.ains that we do give the most at the price. 
Hudson Refinements [his aiso holds true of Special equipment. Think 
y . : 
1g oie of a Bosch Magneto, Special Brookfield Top, and Trunk 
x WI : Hudson has refinement, we Rack, all fitted on the car for $125 Extra. 
: —not yu mean that many little things, of small importance, 
paint = the b ty of | — Of pertect pr one by one, but meaning in their total, comfort and 
portion Many touring cars | inched In satisfaction to the owner, have been put into this car Xx ae = 7 
t Lindsor ill length, hood, body, wheels, hat See how the rear fenders are inset against the Hudson Roadster 
: ; hale P shat ni i A Pt 
nize {9 mal i whole effect that pleases the ey: body; how the fenders throughout are absolutely 
ther touring car at or near the price has so mud-proof Inset fenders are a feature of very 
features 1 refinements !n common with the high-priced cars 
MOSt EXPCHSive Cal The unusual leg room and big 18 inch steering 
. wheel mean comfort No standard touring car at 
High Grade Hudson Features any prices provides as much leg room as the Hudson. 
‘ - doors y y y ~ r ¢ 1iInges 
Its motor is the Renault Type, patterned after ‘3 Doors are big, hung on heavy curved hinges, 
\ , , - allowing maximum entrance and exit space 
famous Renault motors of France It is the - - : 
, Che Toe boards, spring steps and running boards 
same type of motor as used in the Hudson Roadster; ; : 
—— aha - °° . ¢ are .beautiful aluminum castings No bolts show 
ur cylinders “en blo vertical, water cooled, long , . 
tenke a 1 through the foot board, nothing to catch a dress or 
troke, 20 to 25 H. I Due to its long stroke this — : 
eninge : : coat or look unsightly. The floor board is covered 
motor pulls quietly and evenly at low engine speeds 1 . : 
De cenetitalons” 3 contin lidin a aie with pyramided white rubber of best quality, except : ; tthe Hud —— 4 
ransmissio selec e, sliding gea ee : : , : ? - Q ist the price of the udson Roac . as incre 
7 : where driver’s heels rest and this part is reinforced ponerse seers ee ae a ee eee 
speeds torward and one reverse the Same trans to $1000. This includes 32x3% tires front and rear; three 
: atin ace i ' by an aluminum plate i ; ; , * 
mission as tound on the highest priced cars ; . ; ; oil lamps; two gas lamps; generator; tire repair kit; tools and 
rt > ; [he foot accelerator is something entirely new . 
| sp uspension is the same as used on _— id , } 5 > jack, 
ears costing up to $6000. Semi-elliptic front and in design and does not tire the foot . P The Hudson Roadster is America’s biggest, best looking 
elliptic rear. unusually lone, mounted with heavy The body is built with wheel-housing, that is, and best built low-priced car. Several thousand of them are 
strong fittings Clutch is leather faced cone type the body curves out over the rear wheels, allowing in the hands of owners and giving complete satisfaction 
ir axt i-fl , shaft drive: Front se a big, comfortable, roomy tonneau. Car is finished The Hudson won a 24-hour race in Seattle in September, 
' , ‘ r. fet : and upholstered like the best defeating many high-priced cars. This was its first race. 
beam 10 rorg d I car ully elected, . “ m 
' sadiiill Mr. E. H. Nelson, a prominent business man of Detroit, 
. ‘ . lrove his Hudson car from Detroit to New Haven, Conn., at 
| } snevicnes since th ' : ° os 
perimental about this car Why you get more value na an expense of less than one cent per mile for oil and gasoline 
and without making a repair 
Hudson ead ; 
" Mr. Geo. D. Smith drove a Hudson Roadster from Long 
Mailing this coupon to-day will bring you our We have been aued how we cen sive op tench Island, N. Y., to Pleasant City, Fla., without touching a bolt, 
Catalog ie and complete information about both the for the money and our answer is: Because we nut, spark plug or making a mechanical adjustment 
Hudson Touring Car and Hudson Roadster know how. Two engineers could undertake each Three important facts are brought out in hundreds of tes- 
- -— ———__-——— —_———- to build a railroad from New York to Chicago— timonial letters received from Hudson owners: “Low gasoline 
CUT OUT AND MAIL s.} roads to be of equal length; one man would build and oil consumption”—“Wonderful mechanical efficiency’—“It 
a better road for the same money than the other, it ie me Er ate . par . _ 
i or the same rond for less money than the other. tee ar thas ere ae vee "— ‘ 
m Moter Car Le It is so in the automobile business; one set of men Remember the Hudson Roadster is not an imitation of a 
Detroit. Mich. will bulld a better car at less money than another. big car—it is a big car It is big in design, in material, in gen- 
Vv - it is simply a question of ability. eral all-around value Look at our price on extra equipment. 
ail New Hudson catalog to Bosch magneto, Arden top, Presto-lite tank and rumble seat 
The Hudson will exhibit at the Madison for $150 extra 
Square Garden and Chicago Shows. 











Hudson Motor Car Company, Detroit, Michigan 


Members A. L. A. M. Licensed under Selden Patent 
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Everyman’s C 


1910 BRUS 
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Everyman’s Car— 





Merchants 
Physicians 
Salesmen 
Corporations 
Contractors 
Farmers 


Clubmen 


Suburbanites 


The Young Folks— 


The Brush knows no class; 
there is no limit to its use- 
fulness. A tried, proven 
automobile for less than 
the cost of a good horse 
and buggy. 


MAIL THIS COUPON TODAY 





— 


BRUSH RUNABOUT CO. 
167 Baltimore Ave., Detroit, Mich. 


Se. Amp 


Please send me copy of the new Brush Catalog. 


a Be besee spouse eco e : 

ADM: ssicinstsiiacke diiinisiasswackel SbegdnNecdcacbareciceseccs 
City... Coecreceveceeoerccccece @ C0coccecsecesesececcescoccescceces 
eS scessoce 














RUMBLE SEAT AND TOOL BOX $20.00 EXTRA 








Think of it—$485 for the best-built, most thoroughly 


proven, easiest riding, 


most economical, 


handiest 


small automobile in the world! 


THe New Brusu RvunNasour not only out- 
classes all small cars, but is far ahead of its own 
previous high standard. 

Even though we have learned the lessons all 
manufacturers have to learn by experience—even 
though we have manufacturing facilities as nearly 
perfect as money and brains can make them—still 
we could not build a car of the quality of the 
1910 Brush if we merely imitated the big cars 
with all their complicated parts and all parts 
necessarily smaller and weaker. 

Here’s where the genius of the designer counts. 

The Brush has always been and still is the only 
real Runabout built in America. 


The new 1910 Brush is not a designer’s dream 
but the result of years of experience and a 
knowledge acquired by manufacturing 3,000 
Brushes that are in daily use. It is a car which 
with one chassis adapts itself perfectly by change 
of bodies to a hundred different uses. 

It is a car new in power, smoothness, speed 
and looks but built on proven principles by an 
organization already perfected. 

The Brush has the fewest possible parts but 
they are of sufficient size and strength to stand 
the hardest knocks. 


READ 


Motor—1!0 H. P., balanced single cylinder, four- 
cycle, vertical, 4" x 5", water pk = located in front 
under hood ; every part instantly accessible ; 
suspension . 


Control 


three point 
and also applies 
Balancing — After balancing by the usual counter- 
weights, one extra loaded balance gear, driven by a 
crankshaft gear, is applied, the result of which is to take 
out ali of the vibration due to reciprocating weight a: 
in addition most (or at times all) of the torque vibration 
theoretically in better balance than a four-cylinder 
motor. 
Transmission — Internal on type, perfectly quiet ; 


entirely enclosed and absolutely oil-tight. 
Cooling - Mercedes type radiator, on Briscoe thermo 


syphon system, eliminating pump 


Drive— Double side chains to rear wheels. 


enclosed and oil -tight. 
Axles and Frames 

oak, hick 

ability and lightness. 





Model D 28 


Single hand-lever of selective action for 
l speeds ; spark and throttle under steering- wheel; foot 
pedal releases clutch without touching the hand-lever, 
the brake 
the foot is one of the fine features of the Brush and is 

found on no other low-priced car 


Steering Gear - Another exceptional feature ; in- 


ternal reducing spur gear, slow and powerful at straight 
ahead and accelerating as the mo 


and maple; wonderful for strength, dur 


Serine Spiral, located at extreme four corners; 
al jutely the easiest riding springs on any car and 


mechanically impossible to break 


BRUSH RUNABOUT COMPANY, 5¢7r'ko1?" 


Model D Coupe 


Simpticity makes it possible to build the car 
right and still sell it at this wonderful price 

As for reliability there is no comparison be- 
tween the Brush and any of the smail imitations 
of large multi-cylinder cars. 

With the new Brush you get 
simplicity, reliability, light weight, low 
and oil consumption, low tire expense with four- 
cylinder power and smoothness. 

Its new balanced motor runs as quietly as a 
four-cylinder and is as flexible. Its power is 
astonishing. 

The most wonderful 
Car construction in years. 

While the balanced motor is the most remark 
able feature of the 1910 Brush, we have 
numerous other improvements and refinements. 

Here are some of them: wheel-base lengthened 

more graceful and_ rakish 
type radiator; new selective 
universal coupling-shaft; improved dust-proof 
commutator; multiple disc low and 
clutches; transmission control levers 
housed and oil-tight; more quiet muffler 

In our magnificent new plant we make every 


single-cylinder 


gasoline 


improvement in Motor 


made 


6 inches; lines ; 


Mercedes control ; 
reverse 


entirely 


part of the Brush except the wheels, tires and 
electric equipment. The Brush buyer pays no 
middleman’s or parts-maker’s profit 


THE SPECIFICATIONS 


Brakes — Internal expanding in rear sprocket hubs, 

Wheels — Artillery, with 26" x 3" pneumatic mres 

Wheel Base— 80 inches. 

Tread —56". For Southern trade 60* 

Equipment — Tools, tire kit, 3 oil lamps, horn 

Color Maroon, except coupe 

Body — Divided seat ; trimmed in high-grade leathe: 
Platform on rear, as pictured above, with equipment 


This clutch release by 


eel turns; entirely 


$485.00. 
OReel, cbental weed. Six special bodies, furnished on order at extra prices 
as follows: rear platform with steel tool box: rear 


compartment with removable steel deck angle of 
double rumble with wooden tool box; racer tyve 
coupe 

Speed — 35 miles an hour, except racer type, which 
has special gearing 
167 BALTIMORE AVENUE 
MICHIGAN 





Model D 2¢ 
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THE WHITE GASOLINE CAR 


is in a class by itself 





If you plan to buy a gasoline car, why not get the very 
latest construction? You can find it only in the White, 
or in the 1910 foreign cars at double the White price. 


JANUARY 15, IQIO. 














The White gasoline car is at least one 
year ahead of any other American-built 
machine. Some of the advanced features 
of the White, which are not yet found in 
any other American car are: 


“Long stroke” engine 
No external manifolds 
Heated intake 
Water-cooled exhaust 


Among the White features which are 
not found in any other American cars, 
except those of the highest prices, are: 


Four-speed transmission 
Imported cylinder casting 
Bosch magneto 


The above features, combined in good 


design with the best materials which money 
can buy, and with the famous White 


workmanship make the White gasoline 


car by far the most desirable on the market. 


We venture the prediction that the 
principal changes which will be made by 
progressive American manufacturers dur- 
ing the next year or two will be the adop- 
tion of the features which are found now 
in the White gasoline car. 


The price of the White gasoline car 
ranges from $2,000 for the Model ““G-A” 
touring car to $3,800 for the Model 
“G-B” landaulet. 


Even if you desire a smaller car or a 
larger car than the White, it will be to 
your advantage to inspect the White or 
at least to write to us for a copy of our 
catalog, in order that you may inform 
yourself as to the latest developments in 
gasoline car design. 





A POSTAL TO US BRINGS A COPY OF OUR CATALOG 





THE WHITE COMPANY 


New York City, Broa and 62d St. 


838 East 79th Street 


Chicago, 240 Michigan Ave. 
Atlanta, 120-122 Marietta St. 


Boston, 320 Newbu — 

Philadelphia, 629-3 3 N Broad St. CLEVELAND Cleveland, 407 Rockwell Ave. 
Pittsbure, 138-148 Beatty St. OHIO San Francisco, Market St. at 
Toronto, |70 King St., West LICENSED UNDER SELDEN PATENT Van Ness Avenue 
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Please r-ention 


the SCIENTIFIC AMERICAN when writing to advertisers 








